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Givinp;  nn  A  c  c  o  u  n  t  of  the  Undertakings,  Studies,  and 

Labours  of  the  Learned  and  iNCENrous  in  many  confidc- 
•  rable  Parts  of  the  W  orld  5  from  the  firft  Inftituticm  of  that 
Ililustr  ious  Soc  i£t  y  in  the  Year  166    to  the  Year  of  our 
X<o&D  1735  ioclufive. 

The  whole  carefully  abridg'd  from  the  Originals^  and  the 

,  Order  </f  Time  regularly  oblcrv'd,  with  a  TranlLirion  of  the 
XiATiM  Tracts,  and  the  1  hcorctical  Partii  apply \i  to  Prac- 
tical Ulcs  5  alfo  an  Explanation  of  the  Terms  of  A  r  t  as  thcy^ 
occur  in  the  Courlc  ot  tht  Workf  being  a  Work  of  general 
Ule  to  the  Publick,  and  worthy  the  Perufal  of  all  Mathe- 
MATiciANs,  Artificers,  Tr  ADESMEN,  £^^.  for  their 
lmprovcaient»  in  various  Branches  ot  iiulineis. 

By  Mr.  B  A  D  D  A  M- 

lUuftrated  with  a  great  Variety  of  Coffer  Plates. 
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printed  by  G.  Smith,  in  Sta?ih'>pr  fireet,  near  Clare 'market  y  for  the 
Editor,  one  Door  below  the  Black-Lyon  Inn,  Water  Lane ^  Fhet- 
ftreet  \  and  Sold  hy  [.  Jamfs,  at  Hnrauh  Head,  under  the  Royal  Ex* 
chan^ex'  W.  SHRoPSHiat,  in  OU n^ad-jlna  \  T.  Wrickt,  Matbi* 
tnAtical  InJlrument'Maker  to  His  Majesty ^  Fleet  Jlreeti  N*ADAli5» 
Oi^tUiM  to  their  Rotal  HiCHiiBiSBS  the  Prince  and  Prlocers  of 
Walbi,  it  the  G^Uin  Zpeaatla^  Cbaring  Crafji  C.  Pickmai^ 
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A       <f  mMflg  M  Sorts  of  Plants,  Trees,  Fruits,  ^c.  ^rm 
to  m  mrm&iuay  Signofs.    PbUoibphicai  Tranlk^oa^ 

H  E  whok  fierce  confifts  in  ibwing  all  fir^  of  grains 
and  kernels,  in  beds  of  earth,  ^  the  very  tinoe ,  whei| 
the  fun  enters  into  the  verqal  equinos^,  and  to  talc* 
them  up,  when  they  arc  ftrong  enough  to  be  eranfi 
planted,  at  the  time  of  the  ftu  moon:  whidi  tims 
IS  always  to  be  obferved,  if  you'  would  take  them 
up  and  plant  them  again:  And  to  know  the  tnqment,  or  very 
near  it,  of  the  equinox,  take  fomc  aihes  of  vin9*wood,  put  them 
into  an  carthen-pot  leaded,  or  into  a  very  clean  pot  of  the  white* 
earth  of  Faeuza,  pour  upon  it  common  water,  or  very  clear  foun-> 
tain  or  rain-water  from  the  f  9  to  the      of  the  fame,  and  at  the 
time  when  the  fun  enters  into  the  equinoctial  point,  you  will  fee 
the  allies  make  the  water  turbid,  and  then  is  the  time  of  ibwing 
your  graips,  and  pUiiting  your  kernels. 
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lilkrofbopical  O^ifv^^/^^ ;  ^  ^»  Lcewenboeck.  Phil.  TranC  ^ 

N**  117.  p.  978. 

AFTER  drying  an  optic  ntrve,  and  making  a  tranfverlc 
kgment  thereof,  M.  Lee^cKboeck  not  only  obierved  one 
hole  in  ir,  but  ieveral,  which  made  it  reicmble  a  leathern  fieve  ; 
only  v/ith  this  diiferencc,  that  the  holes  in  the  nerve  were  not 
round,  no  more  than  they  were  all  of  the  fame  bigncis^  nor  io 
'  regularly  pofited,  as  thole  in  a  fieve. 

He  obierved  the  fangujneous  globules,  that  make  the  blood 
red,  were  firmer  and  harder,  when  his  body  was  much  out  of 
order;  but  afterwards  fofter,  when  his  body  was  in  a  good  ftate 
of  healthy  and  he  is  of  opinion,  th>^t  thole  fangumeous  globuics 
in  a  healthy  body  muft  be  very  flexible  and  pliant,  to  pals  thro' 
'  the  fmall  capillary  veins  and  arteries;  and  that,  in  their  paliage, 
they  ch.-^nae  into  an  oval  figure,  rc-arfiiming  their  roundneis, 
when  rhey  come  into  a  greater  fpacej  bclides  this,  he  obierved, 
in  the  clear  matter  of  the  blood,  figures  of  a  quadrangular  torm^ 
which  he  fuppoic$  to  be  &me  ialine  parts. 

Optical  j4ffertio>is  concerning  the  Rain  bow  9  hy  M.  Fr.  Linus. 
Phil.  Tranf.  N°  117.  p.  58^.    Jranjiatedfrom  the  Latin. 

L  T?ACH  the  fnjallell:  drop  of  rain,  illuminascd  with  the 

JCy  ibn-beaai8»  ^mits  from  ttielf  a  perfe£l  rainbow,  not  only 
us  to  the  coIoutVi  but  alfo  as  to  their  order^  fite,  and  circular 
fgurc,  very  much  reiembling  that  in  the  heavqis.- 

11.  For  the  fun-beams  entring  a  drop,  and  after  two  ftfra^* 
tions,  and  one  re&xion  returning  again  from  thcoce  towards  the 
fi]n»  do  eic ape  out  of  the  drop  alf  cdoured*  and  ^ued  with  the 
very  iame  colours,  as  red»  yellow,  gr^eo»  blue,  and  purple,  which 
ske  obfrrved  in  the  rainbow. 

IH.  Thcfe  rays  thus  coloured,  being  in  rain  tranfmitted  to  the 
tye  from  various  drops  illuounated  hy  the  f\in,  cauic  the  vi£on 
we  have  of  an  iris. 

IV.  There  are  two  rings  in  each  drop,  a  larger  and  a  fmaller, 
endued  vvirh  dilhnfi:  rainbow  colours;  the  lelTer  of  which  is 
dillant  from  the  axis,  or  ray  puffing  thro'  the  centre  of  the  drop, 
by  about  ii^f  and  tlie  larger  by  78°:  But  the  rays  incident  on 
the  fmaller  ring,  arc  thence  rcfle£ied  upon  the  greater^  froni 
which  efcapmg  incp  tjiey  air,  the  are  endued  witl^  the  ^id  rain- 
bow colours,  s  \ 
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V.  Therefore,  theie  colours  adfe  fi^m  the  folar  beams ;  but 
not  6*0111  thetn  alone,  as  v9m  Ittdierto  thought,  hot  alio  fiKhn  the 
.  tays  ofthcair  itfclf,  furrounding  the  Iblar  body. 
'  Vi;  But  neither  do  thefecoloofsanie  feom  all  the  rays,  whe* 
ther  iblar  oj  aerial,  which  enter  the  drop ;  but  only  from  fuch  as 
ut  eimtted  from  tfae  ioiar  limbitiie}^  and  ^com  die  air  adjacent 
tb^ecot  *  - 

VIL  But  fuch  rays  as  are  ibus  tranlmitced  from  the  fblar  liml^ 
and  tbe  neighbouring  air  into  the  drop,  do  not  all  belong  to  the 
ftid  coburs^  *  nor  do  they  eftape  coloured;  but  fuch  only,  whofe 
ai^le  of  incidence  U  netmer  Ids  than  45%  ijor  greater  than  7  5  °.  ' 
'  YliL  'Therrfere  ^  the  rainbow  colours  proceed  from  the  Iblar 
limb  and  the  a^aMit  air,  yet  all  the  five  dp  not  immediately 
ft>w<tbence;  b^t  four  only^  viz^  red,  yellow,  blue,  and  purple^ 
for  the  green  arifrs  from  a. mixture  of  yeflcm  and  blue  rays. 
•  IX.  Therefore,  thefc  four  colours  arile  from  the  faul  Jimb, 
but  not  all  from  one  and  the  fame  part$  but.two  ot  them  from 
one  part  of  the  limb^  and  the  other  two  from  that  dire(511y  oppo- 
fitc*  '•jiz.  the  blue  and  purple  anic  from  the  iupeuur  iivub^  and 
the  red  and  yellow  from  the  inferior. 

X.  And  there  icems  to  be  no  other  reafbn  of  this,  viz.  why 
from  limbs  fo  very  like,  diOimLlar  rays  ihould  arile ;  but  thnt  in 
one  cafe,  the  aerial  limb  is  above  the  lolar ;  and  in  the  other 
cafe,  the  lolar  above  the  aerial :  And  this  di£Fcrence  feems  to  be 
fufficient,  becaufe  on  account  of  that  different  (ituation,  at  one 
time  the  folar  rays  may  be  bent  by  refradion  above  the  aerial 
rays  ;  and  at  other  times  on  the  contrary,  the  aerial  above  the  iolar. 

XI.  Therctore  thcfe  colours  arife  by  means  of  the  faid  refrad:- 
ed  rays,  yet  fo  refrafled,  that  by  that  refraction  they  are  very; 
much  crouded  together;  for  all  the  rays  from  the  45th  degree  CO 
the  6^cth  are  in  the  lefler  ring  contracted  info  the  fpace  of  one 
degree;  into  which  narrow  fpace,  all  the  rays  from  the  doth  to 
tlie75th  degree  do  concur  by  retrogradation. 

XIL  There  are  as  many  rainbows  at  OAce,  as  tb^  arelpe£U« 
tors.  ■ 

Xill,  A  fpeSator  obierves  at  each  moment  a  difierent  rainbow; 

CyDaraps ;  odd  Worms  dif charged  at  the  Mouthy  &c.  by  CM- 
dren-^  by  Mr.  Jeffop.    Phil.  Tranf.  N"*  117.  p.  55,1. 

THERE  are  four  forts  of  damns;  the  firft  is  the  ordinary 
fort;  the  figns  of  its  approach  arc  the  candles  burning 
orbicularly,  tbe  flames  leaning  by  degrees,  till  they  quite  go 
out,  and  ihortneft  of  bieatb^  liicb  1^  ciqipe  fwoomng,  receive 


6  MBMOIRSeT^i^^ 

nogrrat  harm  theidbjr^  bot  thoie  that  fweonavty,  iikl  cAm 
an  ablbhue  fiifibcation,  aft,  upon  their  firft  recovery^  tonnetetf 
with  violent  convulfioos^  the  pain  of  which,  whsn  they  begin  to 
their  fenfesi  cauics  tlieai  to  cry  out  OMeedic^lyvThe 
ordiflftry  imedy  is  to  dig  a  hok  in  die  .eatdi,  and  Uf  them 
iheir  bdliea,  with  their  mouthi  in  it  ^  if  Aat  fiil,  th^  fill  them 
fiill  of  good  alc^  and  if  that  miicanry,  diey  concbde  their  c^fc 
dcftiMte. 

The  fecond  fort  of  damp  ia  called  the  peafe-bloom-damp, 
becaufe  it  is  laid  to  Imell  like  that  blo(»n;  it  always  happens  in 
the  fummer-time  5  and^  this  damp  is  oblerv'd  in  grooves,  that  are 
not  infeftcd  with  any  other  5  it  is  not  reckoned  mortal ;  but  on  ac- 
count thereof,  many  grooves  lie  idle  for  the  beft,  and  moft  profi- 
table lealbn  of  the  year,  when  the  fubterraneous  waters  arc 
lowefl:  It  is  fuppolcd  to  proceed  from  the  red  trefoil-flowers^ 
called  honey-fucicles,  with  which  the  iime-ftoi)e  meadpws  in  the 
peak  do  much  abound. 
'        The  third  is  the  moft  extraordinary  and  moft  peftilential  of 
all  5  fuch  as  pretend  to  have  feen  it,  for  it  is  vifible,  defcribe  it 
thus  5  in  the  higheft  part  of  the  roof  of  thofe  paiTages,  which 
branch  out  from  the  main  groove,  fomething  round  is  often  feen 
hanging  about  the  bigneu  of  a  foot- ball,  covered  with  a  ikin  of 
the  thickneis  and  colour  of  a  cobweb^  this,  they  fay,  if  brpken 
by  any  accident,  immediately  difpetiea  itfelf,  and  fMffiKatesall 
the  company :  Therefore,  to  prevent  its  itt  efioSs,  as  ibon  as  it  i| 
obfervcd,  by  the  help  of  a  ftick  and  long  tope,  they  break  it  ai 
a  diikance  ;  afer  which  the  place  is  well  purified  with  fire,  bdbra  - 
they  venture  in  again:  Atod  it  is  iaid,  that  dteiteam.  arifing 
firom  the  bodies  ofthe  miners,  and  from  the  candles,  a&enda  im^  - 
abc  hidbeft^art  of  die  vault,  iuid  conden&s  Am,  and  in  tim^ 
Contra&  a  fiiiil,  and  at  kogthcocnfttng,  it  beoomeapciHlaitsaI# 
The  fi>t]rth,  which  they  alio  call  a  dansp,  is  diat  vapouiv  which 
toudied  by  their  candle,  pvefaitly  takes  fire,  giving  a  report  likiQ 
ft  gun,  and  producing  the  cft3s  of  l^htnti^ 

A  girl  in  Sheffield^  about  eight  ifionths  old,  was  taken  with 
violent  vomiting  fits,  which  continued  for  about  a  week,  and 
made  her  fo  weak,  that  her  parents  began  to  delpair  of  her  reco-  . 
very  5  upon  giving  her  about  a  point  of  wormwood-ale,  fhe 
vomited  three  hcxapods,  the  bigncfs  and  ihape  of  this  figure, 

^MiiiiLiiii'"*  all  very  afiive  and  nimble*  ^ 

As  to  the  vomiting  of  worms,  Dr.  Lijfer  obferves,  that  a  boy, 
of  nine  years  <^  age  was  afflicted  with  great  pain  in  his  Aomach, 

and 
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•ad  coi^fiuil  foaidags ;  upon  giving  him  a  powder,  wherein 
««•  a  iottU  quantity  oT Mercurius  2)$tlc$Sf  he  vomited  up  leveral 
odd  monm^  wkich  were  perfed  caterpillars  with  14  feet,  fome^^ 
diaM|«pore  than  an  inch  in  length,  and  of  the  thicknefi  of  a 
ilncC'a  quill,  with  thin  hair,  or  radier  nakcd^  with  brown  wings 
and  a  black  head^  and  he  thinks  they  would  in  time,  ijp  the 
fbce  did  not  hindcr|  hcooKocCbtyfales  and  be  changed  into 
flKxhs,  as  diole  menttoned  by  Mr*  Jejpj^  would  have  become 
tacdoL 

Mr.  Jejip  owns,  tlidt  to  account  fer  the  phsEnomena  called 
fairy-<ircles  has  very  often  puztled  him  ^  he  oUerved  many  of 
them,  and  thofc  of  two  forts  5  one  fint  bare,  of  7  or  8  yards  dia- 
meter, forming  a  round  path  fomethine  more  than  a  foot  broad, 
with  green  grals  in  the  middle^  the  otnerslike  them,  but  of  fc- 
i^cral  bigncires,  and  cncouipafled  with  a  circumference  of  grafs, 
about  the  lame  breadth,  much  freilicr  and  greener  than  that  in  ' 
the  middle;  but  his  friend  Mr,  fP^//:tr  fatisficd  him  on  this 
head  trom  his  own  experience,  for  he,  walking  abroad  after  a 
ftorm  of  thunder  and  lightning,  obferved  a  round  circle,  of  about 
ftmr  or  five  yards  diameter,  whole  rim  was  about  a  foot  broad,, 
newly  burnt  bare,  as  appeared  from  the  colour  and  brittlenefs  oT 
Hue.  ff^Smo^ 

Observations  in  Scotland  5  hy  Sir  Geo.  Mackenzie.  Phil* 

Tranf.       117.  p«  3 95, 

ONE  of  the  moft  ordinary  foils  for  barley  in  the  aorth  of 
Scotlanif  is  an  earth  dug  and  mixed  with  the  dung  of  cat* 
de$  ioaplace  ntsu  T'ariat  flat  of  gximit  kiadbananacie, 
eat  of  which  earth  had  been  dog  (or  naany  years  ^  in  two  years 
time  it  arill  grow  up  agai%  and  fill  the  excavated  places  fb  diat 
it  continually  fupphesiSil  toe  the  adjacent  land  5  ittsaftitt  cla^^ 
caith,  of  a  dark  colour,  and  maift  $  Nothing  makdi  land  ^ive 
neater  iiicreaie  of  barley  Aan  &a*wiack  or  iai-weed3  hxt  luch 
£mdi  at  are  ofim  accufltm  to  this  inaaure,  yield  but  bad  oats, 
and  in  fiaall  quantities ^  and  die  huiks  both  of  the  barley  and 
cats  are  thicker  than  thoie  of  other  laiids,  and  they  have  a  greater 
mixture  of  darnel. 

The  increaie  in  fome  places  in  the  IJIss  is  almofi:  incredibic, 
€Oo(idering  the  climate  and  loil,  for  iomc  will  ordinarily  yield 
ilxtecn  or  eighteen  fold  5  and  moft  of  thefe  lands  are  of  a  very 
landy  foil,  and  only  miinurcd  with  fea-wrack^  Sir  George  him- 
fclf  had  a  piece  of  land  in  Locklrroom  panih,  that  yielded  con- 

unuall^  every  year  plent&l  crofft  of  baricyj  without  one  load  of 

qoannure. 
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manurr,  or  "any  kind  of  adtlition  made  to  it  5  and  this  It  fiad 
done  for  time  immemorial  3  and  yet  the  ground  did  not  grow 
lefs,  nor  was  it  exhaufted  by  yielding  iuch  plenty  of  com  and 
ftraw:  There  are  alio  ibmc  helds,  which  appear  to  be  nothing 
but  a  colleftion  of  fmall  pebbles,  yet^they  yield  abimdance  of 
good  corn,  eljpecially  barley.  -  ' 

tn  the  hignlands  when  they  want  ink,  they  take  the  root  of 
the  Iris  pdiiftris  lutea  (ytWo^^  water  flower-de-luce)  and  infuie 
it  for  24.  hours  in  clear  fountain-water,  and  others  boil  k  a  little  5 
then  they  take  a  rough  white  pebble,  and  rub  it  continually  in 
the  water  on  a  knife,  or  a  piece  of  clean  Iteclj  and  in  kft  tnao 
«D  hour's  time,  the  water  will  become  very,  black,  and  tolerable 
good  ink. 

It*s  alledged,  that  when  deer  are  wounded,  they  lie  on  a  cer» 
tain  herb,  which  crows  plentifully  in  the  fbrefts,  whofi  vtrtneit 
iuch  that  it  ftauncbesthe  bleeding  and  heals  the  wound,  it  it  the 
jtfpbodelus  f.ancaftridP  verus  <x  ^hnfiorty  or  tYic  Lancafiire 
Juphodihj  Sir  George  took  a  qaantiry  of  it,  and  made  it  into  a 
falve  with  wax  and  Dutter^  but  he  found  it  to  heal  too  quick, 
jfo  that  he  could  not  venture  to  ufe  it  in  any  deep  wound  5  but  io 
&pet^cial  (cars  it  has  a  very  fudden  operation. 

It  is  common  to  find  JHohtcca-ieans  taftened  to  their  ilalks,  on 
the  Ihore  of  the  Zewes  and  other  wefiern  iflcs,  which  the  com* 
men  people  fuppofi  to  be  ^'•tangles,  a  kind  of  (ea-weed ;  it  it 
ob&rvable  that  the  kemeb  of  thefe  nuts  will  be  fiiefli  and  iound  5 
of  thebean^hulk  fiiuff-boxes  are  made, 

Olfervmkm  made  at  Barbadoes;  fy  2)r.  Tho.  Towns.  PhiL 

Tfao£  N*  iiT«  p-  399- 

AT  Sarhadoes^  their  general  draught  of  wine  is  from  Ma^ 
dera^  which,  contrary  to  all  other  wines,  will  not  bear  a 
cool  cellar  5  neither  do  French  or  Rhenijb  wines  keep  or  agree 
well,  if  drank  as  conftantly  as  in  Emlaiid. 

This  ifland  is  very  temperate ;  and  the  fun,  notwkh (landing 
his  neighbourhood,  is  very  gentle,  being  fanned  with  a  conftanc 
gale  from  the  eaft. 

Purflane  \%  very  common,  and  even  troublefome  to  the 
planter  5  it  eats  with  oil  and  vine^^ar  as  well  as  that  of  the  Eng* 
lijb  gardens,  SotichuSy  ZefisTaiuflris,  and  melilot  are  commoif 
here,  only  the  bcaiM:hes  of  the  Utter  are  not  lb  crefi  as  that  of 
■JS/Tg^//^  r^rovvthi 

AU  t^eir  fprings  are  near  the  &a,  fo  that  thofe  who  live  up 
she  country  have  iio  benefit  by  them  5  the j  formerly  made  ponds' 

to 
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to  rfceive  the  rain,  which  anfwered  well  enough,  being  kept 
cool  by  a  broad-ieaved  weed,  and  ducks- weed,  that  overgrow 
mofi:  poods  ^  but  now  every  (ug«ur*plantatioii  luth  «  well  that 
Afibrds  very  good  water. 

The  foil  is  fertile,  tho'  -not  above  a  foot  or  two  deep,  upoti 
avriiite  and  ifuagy  Umc-flonr  rock,  which  aflbrds  good  quarries 
^ar  buildingj  every  dwelUng-houle  with  the  fugar-work,  and 
AUt'hQtifts,  looks  like  a  handlbrne  town,  being  built  of  ftone, 
jund  covered  with  pan  lile  or  (late,  brought  hither  as  balaft  of 
Ibips,  as  arc  likcwiic  lea*coal  for  forges  ^  the  whole  ifland  ap* 
fan  ixk  a  manoer  like  a  icaltered  town,  whidi  wkh  die  perpe- 
iiudiitea  fiekb  and  woodiy  makes  a  fine  proibe^.: 

lie  blood  of  negroes  is  almdl  as  black  as  mrir  ikin^  ib  that 
tlieir  bhckncfi  is  pr<^ably  inherent  in  tbenOy  and  not  cauied  by 
the  icorchine  of  the  fun,  efpecially,  fince  other  amnuls  here 
liave  as'floria  blood  as  tho£b  in  a  cold  climate. 

•  •  • 

Ji  /kmmry  Retatkn  cf  tie  2>ifi(wr'm  aim  the  Norths 
call  "Pajfage.   Phil.  Tranf  N*"  1 18.  p.  41 7. 

IT  is  fufficiently  known  how  ftucUoufly  the  States  of  the  Ufiire^ 
^fovinces  have  laboured  to  cncoura{/f  rlioltr,  who  ihouJd  firll 
difcovcr  a  more  compent^ious  and  ihortcr  pafHige  by  the  north 
to  Chindy  Japan  and  other  eaftern  countries :  But  thofe,  who 
iirft  ventured  upon  this  cnterprile,  found  by  fad  experience,  that 
tl^  event  did  not  anfwcr  their  hopes.   Thoie,  who  immediately 
fucceeded  them  in  that  adventturCy  were  not  much  more  fuccefi* ' 
fol  ^  for  treading  the  fame  ftqps  with  the  former,  they  were  in- 
volved in  the  fame  difficulties,  entertaining  a  fond  opinion^  Hiat 
that  part  of  the  lea»  between  Ho'va  Zembla^  and  the  continent  of 
Sanaryt  had  been  payable,  and  that  they  might  have  failed 
that  way  to  China  ^  but  it  is  now  generally  known  that  jNbM 
ZemUa  is  no  ifland,  but  a  part  of  Tanary^  to  which  it  is  an- 
nexed on  the  eaft  by  a  large  neck  of  iand^  that  that  arm  of  the 
fia,  into  which  there  is  a  paCTage  thro*  the  W$ig0f^  ftraights,  is 
mt  ftally  iea,  but  a  lake  of  mfh  watery  the  great  number  of 
rivers,  which  empty  themielves  into  diis  gulf,  cauie  this  &e/h- 
nefy^  fo  that  it  is  nothing  extraocdhiary,  if,  in  winter,  oielc 
waters  be  ftrongly  frozen :  Nor  is  it  to  be  woildercd  sif^  that 
WiUiam  BarentZy  othewife  a  ikilful  It-aman,  was  unfuccelsful  in 
his  navigation,  who  paflcd  along  tiic  coalt  of  tiuva  Zemblat  a^ 
far  as  the  77th  dcorce  of  N.  Lat.  for  it  is  well  known  that  moft 
oi  thole  northern  coafts  arc  frozen  up  for  many  leagues ;  tho*  not 
fo  in  the  open  iea  ^  uo  nor  under  ihs  pok  ulc]f|  w^klk  i>y  acci- 
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dent,  as  when,  on  the  approach  of  the  fummer,  the  ice  that  ii 
within  40  or  50  leagues  of  the  fhore,  breaks  off  from  the  land, 
and  floats  up  and  down  ihthe  fea:  Thcfe  prodigious  Hakes  of 
ice  were  the  principal  obftru£lion  in  the  courfe  of  thole,  who 
I'ailcd  a  little  more  northerly :  Some  merchants  at  Amfterdatn  at- 
tempted thofe  leas  with  much  better  fuccels  than  the  former, 
'  having  advanced  as  fiir  as  the  79th  or  80th  degree  of  N.  Lat*aiid 
paffed  above  100  leagues  to  the  eaft  of  Nova  Zembla^  upon 
their  return  they  petitioned  the  States  General  to  grant  them  the 
navigation  of  the  northern  and  eaftern  leas  not  yet  difcovered  ^ 
but  the  covemours  of  the  Eafi-lndia  company,  being  llnfiblc 
how  nearly  this  concerned  them,  prefented  a  counter-petitioiH 
that  the  petition  of  the  feid  merchants  might  be  referred  to  them  5 
and  they  finding  their  petition  thus  crofled,  addrefftd  themfclvcs 
to  the  king  of  2)cnt?}  ayk,  who  immcd  uu  el  y  granted  their  demands  5 
under  his  prote61ion  they  equipped  two  or  three  fhipsj  upon 
which  the  govtrnours  of  the  Eafl-India  company  railed  a  GcSifi<> 
derable  fum  of  money,  and  eafily  perfuaded  the  mariners  to  dt- 
fift  from  lo  dangerous  a  voyage,  as  they  repreiented  it  5  and  that 
the  merchants  might  have  no  juit  caule  to  complain  of  the  laid 
company,  the  manners  went  to  fea  ^  but  nej^le6ling  the  diredions 
and  orders  of  thole  merchants,  rhcy  fleered  their  courle  direftly 
fot  Spitzberg,  took  m  their  ladmn  of  hih,  and  returned  home : 
Upon  this  the  Eaft-India  company  omitted  nothing,  to  find  out 
a  paffage  thro'  the  north-eall  fea  for  thole  that  were  to  return 
into  Europe  from  the  Eafi  Indies  \  and  there  was  then  much 
talk  of  the  gulf  of  jjtnan^  by  which  a  paflagc  was  laid  to  he 
open  into  the  lea  of'Tartary  5  and  they  had  fome  hints  from  the 
people  of  Japan,  and  the  ^ortugue^e  about  the  country  of 

which  lay  above  ^apan%  but  not  fatisfied  with  a  bare  rela- 
'  tion,  in  the  years  1^52  and  53,  they  lent  out  Ibme  fkilful  perlbns 
to  difcovcr  thofe  coafts,  who  pafling  beyond  Jafan^  in  the  50th 
degree  of  N.  Lat.  arrived  on  the  coaft  of  ^eiSdo,  where  they  fcU 
into  a  narrow  fea,  yet  broad  and  convenient  enough  to  bring  them 
.  into  the  northern  ocean  5  they  called  the  oppofite  fhores  Htt 
Compagnie  Land,  and  an  ifland  fituated  in  the  middle  of  the 
gulf,  Het  Staten  Eyland.  Vfhether  ^ezzo  be  annexed  to  ^apan 
or  not,  the  inhabitants  of  both  countries  doubt,  becaule  vaft  and 
inaccelTible  nKnmtuins  interpole  which  hinder  the  communica- 
tion; nor  does  it  appear,  whe  ther  yezzo  be  a  part  of  Tartary\ 
or  divided  from  it  by  an  arm  of  the  lea:  The  Chine fe  d!^xv[\y 
that  ^artary  runs  300  leagues  to  the  eaft  beyond  their  tamous 
wall  j  lo  that  the  country  of  jftZtZQ  and  l/apan  may  Icem  to  be 
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tttnmd  to  Tirtary-,  but  thole  of  ^ezzo  lay,  that  dieit  roni  an. 
arm  of  die  iea  betwixt  them  and  Tirtary^  which  may  feero  to 
Rceive  feme  confirmatton  from  the  fDutcb^  who  fufifered  {\\\^^ 
wreck  Cm ^Ore^i  a  peninfula  of  Ci;/;/^,  where  they  law  a  uIhIl 
ftttck  in  its  back  with  a  harpins-iron  of  Gafcony^  thci  cforc  it  is 
probable,  that  this  whale  pafledfrom  Spitzberg  thro'  thcnearcft 
Sttm  of  the  fea,  rather  than  thro'  the  more  remote. 

After  the  experiments,  made  by  the  c^uvernours  of  the  JB^y?- 
jfe^/^  company  in  52  and  5;,  they  relblved  to  proceed  no  fur- 
ther in  the  diicovcry  ;  both  becauie  the  emperor  of  Japan  inter- 
didled  the  navigation  of  foreigners  to  jfczzo^  in  regard,  as  they 
fay,  of  the  vaft  tribute,  which  he  annually  railes  on  the  filvcr- 
mmes  there 5  and  becaufe  they  rhour^htit  might  little  conduce  to 
their  advantage  to  have  this  compendious  way  of  navij^ation 
difcovered-  and  therefore,  they  thought  fit  to  prohibit  all  far- 
ther fearch  into  the  navigation  of  Jezzo^  and  the  adjacent  coun* 
tries  •  for  which  very  rcafon,  they  have  alio  endeavoured  to  con* 
ccai  their  Aii^rai  plantations. 

'  It  now  remains  to  enquire  by  what  conrfe,  and  in  what  {qi\{ox\ 
of  the  year  this  yoyase  is  to  be  undertaken  $  it  is  not  to  be  doubt- 
ed, but  the  ftraight  betwixt  Spitzherg  and  Hfo/va  Zembla  may  be 
pafled ;  and  the  courfc  be  direfted  to  78,  79,  and  80°  of  North 
I^atitudej  if  any  fhall  proceed  farther  in  the  famecourle,  he  will 
find  the  paffage  fhortcr  5  for  drawing  a  line  from  our  fias  thro* 
Ac  |8  or  79^  of  Latitade^  to  the  Strtigbt  of  ^ezzo,  it  will  be 
aeariy  a  ftraight  line ;  but  if  from  the  ume  degree  of  latitude, 
alter  paffine  Ifvoa  ZmUa^  any  would  chule  to  fteer  towards 
thecoaftof72rr/tfr^,  he  would  find  his  courle  lomething  longer, 
but  perhaps  (afrr  and  better:  As  to  the  time  of  the  year  wherein 
this  navigation  fhouldbe  undertaken;  it  may  be  in  the  beginning 
of  the  fprin?»,  and  in  the  month  of  Afarch,  when  the  leas  and 
winds  arc  owned  to  be  favourable  to  thole  th:,t  fail  to  Siyi:^bei'^^ 
and  places  near  the  pole,  and  all  that  courle  may  be  i  iin  froiu 
thele  parts  in  12  or  13  days-  but  when  they  have  pafied  lo  far, 
if  any  man  would  delign  to  fail  to  the  Streigbts  of  jfezzo^  he 
mufl:  fteer  his  courfe  towards  the  fouth  ;  but  then  thcie  motions 
of  the  winds  and  feas,  which  were  favourably  to  thole  that 
failed  northward,  will  be  contrary  to  thole  who  Itaiid  to  the 
iouth  ;  and  they  may  long  enough  expecl  northern  gales,  which 
icldom  blow  t\\\  towards  the  latter  end  of  funm.er,  'viz,  in  the 
month  of  Auguft    if  therefore,  any  man  would  contrive  to  dil- 
patch  his  voyage  in  the  ihortelt  time,  it  is  fa f:it  to  make  choice 
f^that  time  of  the  y^ar  ^wh^rein  he  m^ghc  iooi^ft  m^^-^Sipitzberg 
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0nd  rfturti  in  time,  wKich  might  be  iif  Ac  begimring  $f  fiiiljlji^ 
yet  u  would  be  lafcr  to  let  out  looncr,  if  the  v/ind  perraifct  A^:  f^^ 

approach  to  the  coLifts  and  iflands,  for  fear  of  the  icQ^il>iJd< 

much  as  poHible  be  avoided,  J^eeping  always  in  tiji^^;.R.  jtr.i^,  "■ 
uhich  are  Icall  infdtcd  therewith,  and  in  wluch^br-^^i^'tire 
much  more  iBucicrate^  for  experience  iufiBcien^^^&^'^^'  that 
whole  large  feas  are  never  known  to  be  frozen,  ^fmV  tin;  ica^' 
coafts,  from  the  quintit)^  of  frefli  water  that  runs  inro  the  oe^^ii;^- 
and  the  Inow  melted  in  it;  and  the  lame  experience  ihtws,.  thaCrV 
there  isnot  that  diuroer  from  the  xoiw^:^  '       ^=  '  v?.)]ri:T||v  ;irinrie«*5- 
bended,  elpecially  in  ic^s  not  lubject  ro  v^wcnr  iiormsj  ana  l^:-' 
the  ^th  or  rather  the  8th  moiVvh  of  the  year:  ^^  hen  the.  nc^t^redf" 
this  lea,  and  of  its  ieveral  ftraiehts  lhall  be  more  prfc^lly  dilca-; ; 
vered»  it  isnot  to  be  doubted,  but  that  the  whole  yoyagi^V^' 
Japan  may  be  performed  in  5  or  ^  weeks  at  moft  ^  but  in  caletir 
ihould  happen,  that  the  ihips  ftiould  be  forced  to  winter  ther^* 
this  might  be  done  without  much  danger,  providing  thdy/d^^ 
not  follow  the  unadvifcd  example  of  the  Jkitch*^  who  being  tiSpjv 
meditated  to  winter  in  the  moft  northerly  climates^  built  thenKlOT^> 
huts  of  thin  boards  on  the  higheft  mountaini^^  whcttaa  tfai^ 
Should  have  itink  their  boufea  undeir  ground^  and  heaped  mudQ 
earth  over  them. 

Pnenmatjcal  ^xferimemi,  hv  M.  Huygens,        M  ^a^JB* 

Phil,  Trani;  N«»  1 19.  p.  449. 

IN  order  to  mix  together  Icvcral  liquors  by  means  of  the  air- 
pump,  t'.vo  fmall  glafles  were  ukd,  tlie  one  of  which  could 
enter  into  the  other,  and  the  leaft  of  them  was  faltcncd  to  the 
hook  of  an  iron-wire,  pafled  thro*  a  fmall  hole  on  the  top  of  the 
receiver,  and  tied  dole  about  with  an  eel  i'km,  and  the  larf>er 
glals  let  under  it  5  and  the  faid  wire  was  io  ordered,  that  thelc 
two  piaffes  were  a  little  dillant  from  each  other,  ti!l  the  receiyer 
was  cxhnufted  5  uyon  which,  by  means  of  the  iron-wire,  the 
Imaller  glals  w  is  let  down  into  the  larger,  till  the  liquors,  they 
contained,  mixed  themlelves:  Thus,  fome  j4qua  fQrtii  vfis 
poured  into  the  upper  glafs,  and  fpirit  of  wine  into  the  lower,' 
arid  the  receiver. was  lb  well  exhaufted  of  air,  that  the  f^iiti:<j£ 
limine  boiled  un  with  large  bubbles,  and  the  j4quthfortis  mittii. 
ibmp  fmali  bobbles  5  after  both  the  liquors  had  beeii/witU  purged 
df  air,  tjie  upper  glafs  was  funk  into  the  lower,  lb.  that  the 
^trit  of  wine  was  mingled  with  the  jiaua  fortisi  y^ia^ 
wai5  ftill  obfcrved  a  very  confiderable  ebuliirion:  NowV  in  oi'deT. 
II)  difco?qr,  whether  the  ^qua-for$i$  imparted  tQ:tfet;/fpirit;pf 
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wine  fome  new  vigour,  or  force,  to  make  it  bubble;  fixne 
^ua  fortiSy  with  I'pirit  of  wine,  was  mixed  without  the  re* 
ccivcr>  the  quantity  of  the  former  being  fome  what  more  than 
that  of  the  latter^   putting  this  mixture  in  Vacuo^  inflead 

^of  boiling  up  more  Itrongly  than  the  fpirit  of  wine,  at  it 
was  thought  it  would  have  done,  it  only  cait  up  ibme  for 
bubbles f  which  fhewed,  that  the  ebullition  of  the  mbctum 
i0  Vacmt  if  of  the  l^^me  nature  with  that  of  ac^^^  ^nd  alcali's- 
fiir  in  the  inftant  of  mistture,  they  make  great  ebuUidom,  but 
ftoB  after  they  deftroy  each  other,  and  lole  the  properdca 
they  had  before^  it  is  alfopeobable,  that  the  Aqua-jonii  9^ 
Ijpirit  of  wine  would  boil  always,  when  mixed,  only  the  prdBEw 
d^Cllt  air  hindjcrp  the  ebullition  from,  being  lenfible,  wbich,  when 
mnoiiei^  It  was  alio  oolervedi^  that  common 

fi^and  ipirit  of  wine  mixed  in  Vjtiim  make  an  ebullition^  and  a 

^lutipnof  ialt-Ktre,  a  greater  ftill:  It  is  obiervable,  that  maJk- 
ipg  a  auxturc  ot  common  water  and  Jtqua  V$t<e^  and  putting  it 
ift  Vacuo^  it  bubbles  up  very  well»  tho'  the  former  be  m  greater 
quantity  than  the  latter  j  whereas,  a  mixture  of  Aqua-Jortis  and 
lAqua  P^itee  did  not  there  bubble  at  all :  In  order  to  know  whe- 
ther thcfe  ebullitions  produced  any  new  air,  a  gage  was  put  into 
the  receiver,  which  is  a  glals  tube  filled  cither  with  water  freed 
of  air,  or  with  mercury,  four  inches  long  3  and  it  was  oblcrved, 
that  when  the  liquors  were  mixed  together,  the  water  in  the  ga^ 
roie  very  nimbly  to  the  top  j  and  then  exhaufting  this  new  air,, 
the  gage- water  was  made  to  fubfidc  again  gradually  5  and  thus  it 
was  found,  that  all  thele  kinds  of  ebullition  generate  an  air  whicH 
expands  itfelf  like  common  air:  It  Itfems  fomething  remarkable, 
tiiat  the  air  made  by  thcfe  ebullitions,  is  not  of  the  lame  nature; 
for  it  has  been  found  experimentally,  that  the  air,  formed  by  the 
4iuxtiire  of  jiquafortis  and  copper,  remains  always  air,  and 
always  fuilains  the  water  in  the  Rials,  at  that  height  to  which  k 
ittiied  it^  but  on  the  contrary,  the  air  produced  by  the  mixtuic  , 
of  oil  of  tartar,  and  oil  of  vitnol,  almoil  vani/hes  of  itfelf  in  24  ' 
bours  t  Upon  misdi^g  equal  parts  of  Aqua  fortis  and  Aqiuf  Vit^^ 
and  putting  two  equal  q^uantities  of  this  mixture  into  two  fixialL 
glafles  witn  two  equal  pieces  of  iron,  one  to  each,  ani  including 
one  of  the  glaflesin  Vacuo^  there  was  ieen  a  very  great  ebullition, 
and  the  liquor  became  black,  whilft  the  other  glals  that  was  not 
put  into  tne  recdver  made  no  ebullitioii,  but  reniained  always 

Jtranlbarent,  or  .rather  white  than  black  5  after  thcfe  glaSes  had 
liooct  la  hours,  the  iron  in  the  glafi  in  Vacuo  was  abioft  all 
dtfibived,  whereas  the  other  was  very  little  diminifhed^  this 
^j^pcriment  luccecds  the  quite  contrary  way,  whco  made  with 
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y^qua  fortis  alone  and  copper;  for  then  the  folution  is  lefs  in 
Vacuo  than  out  of  it :  Oil  of  olives  with  vinegar,  or  fpirit  of 
wine  makes  no  ebuUttion  either  in  Vacuo  or  out  of  it,  in  the 
inftant  of  mixing  5  bat  mixing  together  oat  of  the  receiver  oil 
d[  olives,  vinegar  and  fpirit  of  wine,  and  putting  this  mixture 
in  P'acuo^  it  did  not  boil  up  fo  foon,  as  when  there  wai  no  oil^ 
but  then  the  bubbles,  which  it  afterwards  made,  were  larger^  . 
and  they  began  to  appear  again  at  time^ ,  fb  that  Ibme  of  them 
were  leen  a  ouarter'of  an  hoar  after  the  receiver  had  been  ex* 
haofted;  pombly  this  may  be  owing  to  the  oil  iwimming  a-top, 
which  detains  the  more  volatile  parts  of  the  fpirit  of  wine,  that 
would  otherwile  fly  away  immediately  on  cxhaufting  the  air, 
and  at  the  fame  time  hinders  the  furfacc  of  the  hcj^uor  below 
from  eafily  ri(ing  into  bubbles  5  becaufe,  to  make  them  do  fo, 
the  parts  of  the  oil  that  ftjck  clofe  to  each  other,  muft  be  fepa- 
rated;  when  therefore  the  volatile  parts  are  colle^led  in  a  luf- 
£cicnt  (]u;intity,  able  to  furmounc  the  refinance  of  the  oil,  they 
iflue  out  with  greater  violence,  than  if  nothmiT  had  detained 
them:  Ail.  the  ebullitions  hitherto  ipokcn  of,  are  greater  #7/ 
Vacuo  than  in  the  open  air,  but  not  fo  with  lime  j  for  taking 
two  equal  glaiTes  with  two  equal  quantities  of  water,  and  put«' 
ting  the  one  of  them  in  VacuOy  the  other  in  the  open  air,  it  ap-' 
peared  that  the  former  emitted  ibme  large  bubbles,  but  fewer 
than  the  latter;  the  one  in  the  receiver  had  the  confiilence  of 
4irt,  whereas  the  other  had  that  of  flacked  limei  which  may 
be  owin^  to  the  exhaling  of  the  volatile  ialts  of  the  lime  in 
exhauftmg  the  receiver, 

0/  Stamps  in  Mines;     J^-.  Jefibp.  PhiL  TranC  M""  11^ 
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DAMPS  are  generally  obferved  to  come  about  the  latter 
end  of  Alay,  and  to  continue  during  the  heat  of  funi- 
mer  •  and  at  that  Ibafon  they  are  moft  violent  in  mines  infcfted 
with  damp'?  all  the  year  lonj^^:  Damps  arc  rcldom  obferved  to 
take  fire  of  themlelves,  tho'  in  lome  places  they  h.ivc  been 
kindled  by  the  motion  of  the  fled,  in  which  they  draw  their 
coals:  Damp  are  generally  held  to  be  heavier  than  the  air: 
Upon  the  breaking  of  the  fulminating  damp,  there  proceeds  a 
dark  fmoak  of  the  fmell  and  colour  of  that  from  gunpowder : 
Some  damps  are  viiible  and  others  invifible:  Other  damps 
will  quite  extingaifh  £res  let  down  into  them,  tho'  never  lb 
many,  nor  fo  great ;  and  fire  is  obferved  to  be  lb  far  from  cur- 
ing, that  it  often  creates  damps  in  places  not  othewifi^  pbnoxi* 
ops  to  them ;  it  is  true  fire  proves  a  prefcnt  remedy,  if  the 
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circulation  of  the  air  be  promoted  by  it,  otherFifc  they  do 
hurc^  and  grooves  where  rocks  arc  broken  with  great  fires,  are 
ieldom  free  from  damps  :  Damps  ure  common  both  m  wet  an4 
dry  ground-  ihch  are  luppolcd  to  be  the  mod  pcftilential  and 
to  kill  moil  luddcnly,  which  are  m  grooves  that  have  flood  fiill 
for  ma^v  years,  elpecially  if  they  have  had  formerly  great 
-£ret  in  Uiem :  The  general  opinion  of  the  workmen  is,  that 
there  arc  fome  damps,  which  kill  by  reafon  of  the  noifbme 
fteam,  and  others  merely  ibr  want  of  air  9  which  latter  opinion 
it  di£iUowed  of  by  the  more  experienced  $  for  they  fuppofe 
diat  no  groove  wants  lur*  be  it  ever  (b  deep  ^  but  the  air  itag- 
aatine,  and  in  a  little  time  beiag  filled  with  the  vapours  an- 
ting mm  the  bodies  of  meni  afiS  with  the  ikams  ot  candies, 
is  loon  rendred  unfit  (or  refpiration^  and  this  they  take  to  be 
the  moft  frequent  caufe  of  ordinary  damps:  Damps  will  eitcn 
fcllow  the  water,  efpecially  the  fiery  fort. 

£xperiments  ahtrnt  the  weakened  Spring,  and  fome  molfervei 
effeas  of  the  Air^  by  J\^lr.  Boyle.  Phil.  Tranf.  Is^  izo. 
p.  457. 

UPON  putting  filings  of  crude  copper  into  a  cryftalline 
glafs  of  a  conical  figure,  into  which  was  poured  fbmc 
firong  Ipirit  of  £ilt,  to  the  heifiht  of  about  a  finger's  breadth 
above  the  filiap,  and  then  topping  the  ve^fel  with  a  glafs 
ftopple,  it  continued  unmoved  in  a  window  for  fome  days,  till 
the  liquor  had  both  obtained  a  high  and^arkifh  brown  colour* 
1^  the  iblution  of  ibmc  of  the  copper,  and  loft  that  xolour 
again^  becoming  as  clear  as  common  watery  and  then  taking 
out  the  ftopple,  without  ihakiog  the  liquor,  the  upper  fur&ce' 
thereof  didfin  a  few  minutes  relume  its  darkiih  brown  colour, 
which  penetrating  ftill  deeper,  in  about  7  of  an  hour,  the 
whole  body  of  the  liquor  appeared  to  be  likewife  tinged ;  the 
conical  [jliiis  being  again  well  ftopped,  the  Alenjlruum  did 
ag^in  in  a  few  days  lolc  its  tindurc  ;  bur  regained  it  as  before, 
upon  taking  our  the  Hopple  j  keeping  the  glafs  in  the  lame 
place  for  a  month  or  two,  it  was  oblcrved  the  liquor  would  no 
more  grow  clear. 

Having  taken  another  conical  glafs >  wherein  the  liquor  was 
grown  clearer  than  is  ullial,  the  ftopplc  was  taken  our,  and  it 
continued  unftopt  for  about  half  an  hour,  but  the  liquor  was 
not  oblerved  to  have  acquired  any  colour,  not  even  at  the  top$ 
but  pmting  in  the  ftopple,  and  leaving  it  thus  for  two  or  three 
boors,  it  acquired  a  faxnt  colour  tending  toagreeoi  wherefore, 
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takiogottt  tiie  (b)pple  again,  and  continuing  it  uniloppedfbr  29 
or  i4hoars,  it  had  notacaaircd  the  wonted  dark  cplottr,  being 
only  srrived  at  a  greeoi  deep  enoogh^  but  neidier  trae^  nor 
vtxy  tranfparcnt. 

Some  ftrong  l^irit  of  fak  being  kept  upon  filings  of  coppcf 
till  the  Iblmion  was  become  of  a  dark  brown  oolour,  and^aoout 
three  fpoon&ls  thereof  being  pat  into  a  receiver  in  Vticuo  Cbr 
aboot  half  a  year,  it  ftill  retained  its  colour  5  bat  fth^  TeAl 
being  opened)  and  the  external  air  admitted,  the  fblotioo  wat 
turned  in  about  an  hour  into  a  fine  traniparent  green,  tho'  there 
appeared  no  precipitation  by  any  Icdimenr. 

Upon  putting  into  a  conical  glafs  lonie  lilings  of  copper,  and 
a  convenient  quantity  of  fpirit  of  fait,  after  fcveral  weeks  it 
loll  its  muddy  tincture,  and  appeared  like  cotiinion  water  j 
i3pon  unftopping  the  glaft,  it  was  obfervcd  that  in  iumc  hours 
the  operation  ot  the  air  upon  the  liquor  was  fcarce  fenfiblej 
andin  24hours,  the  3fey?r«//w  did  not  acquire  its  former  colour 
exa^ly,  but  a  fomewhat  fainter  and  moderately  tranfparent 
g^een  ^  fo  that  this  tinged  Menllruum^  as  it  bad  been  very  flow 
in  lofin^  its  colqar^  lo  it  did  but  leiforeiy,  and  impene£Ujr 
leiiimeit.  ^  %  ^ 

^  Some  filings  of  copper  with  a  mercurial  gage  were  pot  intoa 
conical  glafs,  fitted  wilh  a  ftopple,  and  a  re^ification  of  fer* 
mented  urine  was  poured  upon  them,  to  the  height  of  an  inch 
or  better  5  then  caretullv  flopping  the  glafs^  ieveral  hours  after* 
the  mercury  in  thelealed  leg  was  cozmderabljrdeprefled^  and 
j^ently  drawing  out  the  ftopple,  to  let  in  the  air,  it  was  ob* 
Icrved  to  have  a  manifeft  efeft  on  the  mercury. 

On  a  proper  quantity  of  clean  filinjrs  of  o  )od  copper  flrong 
fpirit  of  fermented,  or  rather,  putrciled  uriiic  was  poured,  to 
tne  height  of  an  inch  above  the  copper  j  and  letting  down  into 
it  a  mercurial  gage,  io  that  it  leaned  on  the  bottom  and  fide  of 
the  glafii,  It  was  doled  with  a  ftopple,  and  fet  in  a  quiet  and 
lightiome  pluce,  obfcrving  at  what  poinr  the  quickfiivcr  lioad 
in  the  open  of  the  {:^age^  af'^^r  this,  iuffenng  the  Alenftru- 
urn  to  work  on  the  tiiings,  which  ic  did  very  fk>wly  and 
quietly,  it  acquired  by  degrees  very  agreeable  blue  colour  $ 
and  the  glafs  being  kept  quiet  in  the  fame  place  for  two  or 
three  davs  longer,  the  liquor  began  to  lofe  of  the  intenienefs 
of  its  colour,  which  by  degrees  grew  funter  and  fainter,  till 
at  the  end  of  three  or  four  days,  the  liquor  was  become  very 
pale  j  upon  taking  out  the  ftopple,  in  four  or  five  minutes,  if 
not  lefi|  the  upper  part  of  the  liquor,  contiguoas  to  the  air» 
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Icquiicd  a  fine  bli^e  colour,  which  defccnded  deeper  ^nd  deeper  | 
ib  that  in  lefs  than  a  quarter  o(  an  hour  from  the  firfl  uoftopping 
tfarphial,  the  liquor  w^s  bpcoffoe  of  %  r^b  b|uc  colotir/  ao^  lo 
lUNNit  a  few  minutes  more  it  turned  opgle  aqq  c^r^Ily  clofif^  - 
f he  pbial  widi  the  iamc  ilopple  a»  b^e,  i|i  tm  or  three  daj[f| 
the  figuor  b^jui  to  Io|e  <»f  iti  colqqr:  In  of  tbe&  cxperir 
pienfes,  Mr.  $oyk  forbore  to  ih^kci  tl^e  i^afs,  left  it  ihould  be 
iufpe^d,  that  the  agitation  of  |ne  liqqpr  imgbt  have  rai&d  fome 
fyc  powder,  that  flight  be  flippoied  to  he  precipitated  from  the 
tinfiure,  and  thus  imi^d  v^ich  th^  lifiuor  ^gmt  i^^i^P^e  it  to  i|f 
j^rmer  colour. 

Upon  covering  the  bottom  of  a  conical  glafi  with  a  convenient 
quantity  of  filings  of  good  copper,  and  pouring  upon  them  a9 
ouch  ffrongfpirit  of  fal-ariponiac  as  fervecl  to  fwim  about  a  fin- 
ger'^ breadth  above  them  5  and  letting  down  a  mercurial  gage^ 
and  proceeding  in  all  relj>e<5^s,  as  in  the  foregoing  experiment ; 
the  filings  acquired,  without  any  ebullition,  an  agreeable  blu^ 
colour ;  and  for  two  or  three  days  together,  the  mercury  in  the 
iealed  leg  of  the  gage,  flowly  delccnded  to  about  |:  of  an  inch 
lower  than  at  firA^  by  which  it  appeared,  that  the  fpring  of  tb^^ 
air  contained  in  tb«  cgyity  of  the  glafi^  and  comqiupyatiaa  wi^ 
fh«t  in  the  open  leg  of  the  g«g^,  was  we$d(fsnt|d  in  coaipartfcm  qf 
^at  in  the  leakd  leg. 

Vffitk  pnltigg  a  niercurid  gagf  into  ^  eonical  glafs,  whofebot- 
fcm  Was  covered  with  beaten  coral,  fome  fpirit  of  winA  mp 
|Kmfcd  into  it,  and  then  ibe  ftoppl^  ^If^g  the  neck  exa£ 
ly,  00  the  working  of  tbr  menftr^mm,  9  great  number  of  b^hble« 
woir  produced,  \^hidi  fnmffively  brd^e  in  Jihe  cavity  of  tbf 
vedel,  and  their  acceffion  comf^tti&id  the  imprifippd  juf  thf 
^lo&d  leg  of  the  gage  three  divifions^  but  in  a  6w  hours- afier^ 
fk&  ccMnpreffien  of  ibis  new  generated  at?  became  mmSsBfy 
fainter,  and  tiie  impnibned  gage-air  drove  4own  the  mercury 
again,  till  it  was  dcprefled  within  one  divi£on  of  its  firft  ilation  9 
iu  that  in  this  operation,  there  (eeroed  to  have  been  a  doubJ(; 
compreflSvc  power  5  the  one  tranfient,  and  from  the  brifk  agita- 
tion of  the  exhalations  ^  the  other  durable,  and  from  the  aerial 
or  fprinqy  particles,  either  produced,  or  dUt^iitat^lcd  by  th<» 
ftpli^mof" the  Ipirit  of  vinegar  upon  the  coral. 

Upon  putting  a  coijiderable  quantity  of  I'pirit  of  vinegar  upon 
Runium,  it  continued  leverfil  days  without  any  leniiblc  depreflion 
of  the  mercury  in  cither  leg;  nor  did  there  appear  any  change  in 
ifae  gage,  («a)9vipg  (bfi  AoPI^  >  I^Q'  W       f  V^Qt  by  its 
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fWeetnef$,  ihat  it  had  made  a  iblation  of  a  oonfiderable  part  of 
die  minium. 

'  Putting  fome  fifioga  of  copper  into  a  phial»  that  held  two  or 
three  ouDces  of  water,  and  pouring  on  them  ftrong  fpirit  of  ial- 
armoniac  made  without  quick-Iimc,  till  the  liquor  reached  near 
an  inch  above  tliem ;  in  four  days,  it  had  acquired  a  deep  blue 
tinfture^  but  loft  it  afterwards  fomuch,  that  it  was  become  almoft 
pale  like  common  wafer ;  upon  unftoppinq  the  phial,  in  Icfs  than  a 
nunarc  u  acquircil  a  deep  blue'  tUKturc  on  itslurface,  the  depth 
of  Y  of  an  inch  ^  and  in  4  or  5  minutes  more,  the  whole  liquor 
became  of  the  iame  colour  ^  and  (topping  tiie  phial  again,  it  did 
not  lolc  its  colour  in  9  dnvs. 

Putting  into  a  round  phial,  that  held  8  ounces  of  wafer,  filinc^s 
6f  copper,  and  the  mercurial  gJge,  and  pouring  on  the  metal  Itrong 
ipirit  of  ial-armoniac,  to  a  pretty  height  in  the  phial ;  after 
which,  it  was  hermetically  lealed,  and  fet  in  a  fouth  window, 
,  "where  it  fbon  acquired  a  deep  blue  tincture;  in  12  days,  the 
liquor  became  diluted  and  pale  like  water;  and  in  all  this  rime, 
the  mercury  in  tiK-  (;pcn  Ic-j?  appeared  to  be  impelled  upwards- 
upon  breaking  oft  the  hermetic  leal  after  9  o'clock  at  night,  there 
was  a  noiie  produced,  and  the  m.ercury  in  the  fhorter  and  doled 
leg  was  briiKly  driven  upwards  near  ^  of  an  inch  ^  and  tho*  the 
orifice  that  admitted  the  air  could  not  receive  a  middle-fized  pea, 
yet  in  a  minute  and  a  half,  the  lurface  of  the  liquor  held  between 
the  e\'e  and  the  candle,  appeared  to  have  put  on  a  very  lovely 
and  fair  colour,  reaching  a  quarter  of  an  inch  downwards  lo 
that  the  phial  teemed  to  contain  two  very  different  liouors  fwim* 
ming  on  each  other ;  and  in  5  minotes  more,  the  wnok  lienor 
had  attained  a  rich  blue  colour. 

Pflcumatical  Experitne^its  on  Plants  5  hy  M.  Huygens,  and 
J^/.Papu).    Phil*  Tranl.      i»o*  p*  477« 

UPON  pafling  a  fprig  of  balm  thro'  the  hole  00  the  top  of 
'  the  receiver,  with  the  roots  without  the  receiver,  and  the 
top  within  it  ^  then  dofing  the  hole  with  cement,  the  exhaufted 
receiver,  was  thus  taken  away  5  the  edge  of  the  receiver  was  well 
ground,  ib  as  to  touch  exa£ljy  a  glafi  plate,  which  had  alfi)  been 
Imoothly  ground  to  ierve  for  a  lid  to  it  5  and  fpreading  a  piece 
i)f  wet  lumb-fkin  over  the  plate,  and  thus  applying  it  to  the  en- 
gine, the  receiver  was  let  over  it ;  but  in  one  place  there  was  a 
hail-fl»^^t  of  lead,  which  hindered  the  receiver  trom  being  exa^My 
applied  to  iu  cover,  that  io  the  car  aught  more  freely  get  out ; 
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ml  afterwards,  covering  all  with  another  large  'N!ceiver»  tbe 
piimD  was  plied  $  after  it  was  well  exhaufted,  the  ensine  was 
tftiook  in  fuch  a  manner,  that  the  Itnall  receiver  fell  oflf  from  the 
luil-ihot,  and  flood  every  where  cloic  to  the  fkin,  expanded 
OTcr  t&e  cover  of  the  glais-plate ;  then  admitting  the  air  into  the 
great  receiver*  and  diis  air  prefHng  on  the  rmall  one,  kept  it  ib 
dofely  (aliened  to  its  cover,  that  it  was  impoffible  to  lever  them : 
Having  taken  away^the  (mall  cxbaufled  receiver,  with  the  plant 
half  fhut  up  therein  5  the  whole  was  put  into  a  great  glafi  filled 
widi  water,  with  the  root  downwards,  and  Imall  water  drops 
wm  fornoed  upon  the  leaves  in  Vacuo  ^  it  continued  lo  days  m 
this  condition,  and  in  that  time  about  two  fpoonfuls  .of  water  got 
into  the  receiver,  which  in  all  appearance  had  been  prcfled  thro* 
the  plant:  After  this,  in  order  to  know,  whether  any  air  had 
been  foriiicd  there,  the  receiver  was  replaced  upon  the  engine, 
and  whelming  a  larger  upon  it,  there  was  but  very  litt'e  air 
generated  in  the  imall  one,  becaule  the  great  receiver  was  ahnufl: 
cxhaufted,  before  the  air  included  in  tlie  fmall  one  could  lift  it 
up,  but  at  lalt  it  did  raile  it,  and  inciunng  the  cnL^ine  to  one  iide, 
that  the  Imall  receiver  might  not  be  applied  to  its  cover  on  the 
r  j-entring  of  the  air  5  and  uithis  manner,  both  the  receivers  were 
diced  m  the  fame  time:  The  leaves  were  not  withered,  tho'  tiiey 
were  not  grown,  only  in  the  middle  their  colour  was  litr^t^ 
changed,  and  they  Imeiled  a  littiL*  fourifh ,  but  next  morning  the 
plant  was  viuite  ipoiled:  It  may  be  iijppofed,  that  the  preiTure  of 
the  air  had  maae  the  water  enter  into  this  plant  with  luch  vio- 
lence, as  to  have  fpoiled  the  leaves  in  the  middle,  where  they 
were  moft  tender;  tho'  the  water  flili  keeping  the  leaves  extend- 
odf  jthcy  withered  not  ^  but  when  the  air  came  to  a^  upon  them, 
the  parts  of  tbe  plant  which  had  faf&red  lb  much,  were  iboti 
corrupted  by  it. 

This  experituent  was  made  the  contrary  way  5  that  is,  with  the 
leaves  i  n  tiic  air,  and  the  roots  in  a  bottle  of  water  in  Vacuo  ^  and 
ifDmcdiately  air-bubbles  were  obferved  to  iflue  out  of  the  roots  ^ 
1^  putting  water  upon  the  leaves,  in  order  to  dilcover,  whether 
ibis  air  cao^e  from  thence  5  ibon  after,  thefe  bubbles  began 
to  ceaie,  and  renooving  the  water  wherein  the  leaves  were,  the  ' 
bubbles  began  to  ifloe  at  the  roots  as  before,  fi>r  24  hours^  bat  in 
a  finall  quantity,  till  at  length  they  quite  ceaied :  During  thefe 
14  hours,  the  roots  did  lengthen  about  four  lines,  which  is  a 
little  Icis  than  tlu  y  ordinarily  do  in  the  r.i,-:  The  plant  was  kept 
19  this  wouaiaua  ior  four  days  on  thw  engine,  obferving  from  time 
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to  tidieto  (fxhauft  the  aif  dial  nitrtd  b)r  the  leaves  |  tlld  dieok 
fxsA  to  wither,  mi  the  ^hots  did  no  longer  fhiDot* 

TJjpon  putting  two  t#ig»  of  balm  into  Icparatc  phials  full  of 
^R^r,  in  5  days  thejrbotti  fliotroote;  including Ixi T^im tM 
iMe  with  the  longeft  iooti,  without  tslking  it  out  bt  its  phial  5  ^ 
tbe  cbd  <Af  3  days,  oWerHng  that  it  was  Withered  in  VactK^  it  wil 
lAkeh  OYit,  aM  i:he  pEials  were  changed,  IH  6rdet  to  obfthri^ 
'  li^etber  that  Which  remained  in  the  air,  isA  thtovts  my  Urdl  la 
fointnon  water,  would  alfo  thrive  in  water  freed  ef  air$  aha 
(liliedier  that  which  was  vbithered  Vacuo  would  revive  in  ^MHf 
Won  water,  and  in  air-  in  4  days  the  twig  that  had  been  in  VH^ 
tno  was  quite  Ipoilcd,  and  the  other  ftill  verdant,  but  not  thriving  ; 
and  it  was  oblervcd  not  to  begin  to  ftioot  in  water  freed  of  air, 
^ill  10  days  after  it  had  been  put  in. 

•  In  order  to  know,  whether  water  purged  of  air  were  left  fit 
than  common  water  to  make  plants  vegetate ;  two  phials  v;erc 
filled,  the  one  with  purged,  the  other  with  common  water,  and 
f)utting  a  twi(^  of  balm  in  each,  they  were  both  left  in  the  air; 
and  the  twig  in  common  water  Jflipt  in  6  days,  and  the  other  u$ 
f  o  days  after  it  had  been  put  in. 

Having  repeated  this  c^cperiment,  the  twig  in  the  water,  freec! 
of  air,  begun  to  Ihoot  the  3d  day,  and  the  other  in  common 
water,  the  dth  day  as  befere^  but  It  ^as  textiarkable,  that  the 
twig  in  the  purged  \i^ater  /hot  btit  one  root,  which  grew  ver^ 
long';  and  on  the  pth  day  only  it  beg^n  to  fhoot  another,  whictf 
lengthened  but  one  fcifc  in  %  days  5  whereas  the  twig  in  cooraictfl 
li^ater  had  then  <b  or  10  roots,  and  allvery  kn^i  lei^henitig 
j  lines  Of  ttwrc  a-diy :  Altho'  this  experiraeitt  appeatcd  at  firir 
.contrary  to  the  precceding,  yet 'it  ftill  coiifirtlird  tne  notion,  tW# 
air  nixed  in  cooxoAon  water  lerves  for  Vedetatioo. 
After  thim  feme  experiments  were  made  on  firmer  planti^  sM 
men  piece  of  falljdw-wbod  Was  put  paft  in  air  ai^d  put. 
fH^aMi  as  deferred  above  5  upon  putting  ihto  water  filat  part 
jwhich  was  ift  tfie  air,  the  water  preientlv  began  to  tiiouiit,  m 

Eaft  ditio*  dxc  middle  of  the  wood,  and  inceffantly  formed  bdbr 
Ics  in  the  receiver,  for  the  fpace  of  ^4  hours,  which  was 
pothing  more  than  the  water  pafllng  thro'  the  wood,  in  part 
changed  into  air-  for  making  the  lame  experiment  with  a  piece 
of  buff,  the  water  mounted  and  paffcd  thro*  it,  but  formed  no 
bubbles:  Mean  time,  if  there  be  valves  in  wood,  thcv  muft  nced.^ 
be  unable  to  refift  the  Jrreffure  of  the  air 5  for  the  water  paffes 
poth  thro'  laljows  anc^  clnis  with  the  iame  eaic,  what  end  ioever 
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k  pot  tn  Vacm:  Having  infeficd  in  Vacm  Ac  aMte  ent^f  4 
fiilftU  dnf-bratich,  «d4  Uie  lb\^6ir  ttA  ih  air,  Aild  dretKBing  thi^ 
\$xm  in  i^rsittrt  It  WAS  a  full  hour  beftr^  difcre  «^afbil  dtie 
drop:,crf'  w«M  on  theelm-leaves  inVaoib^  ii\kfiMU  m  ite  Mm- 
'  itsm  thl;  drdbs  appeared  prefeMjr ;  K^Uck  M^y  be  cKii^h^  to 
ilft  flrniMfsm  the  dm  ^  but  ki«  tiatatdatceunt,  vthy  water 

King  ihrt^  WMd  ftlOllld  fiirm  lmkbli»»  tHA  MH>'  leaves  nb- 
g  but  dropv:  Hanng  invemd  the  e3tt)Wihiem,  that  is 
the  )e*te»  in  the  water  ^itbcmt  the  receiver,  ahd  the 
of  the  btttiteb  ki  Vacuo,  nothing  appeared  in  two 
llodr^  time ;  upon  cutting  a  little  of  the  "upper  end  of  tfe 
trtdhch,  \^hich  \vas  very,  tender,  a  litrle  nioifture  appeared  at 
the  end  inVacuo^  without  any  bubble  of  air;  after  this,  cut- 
lifig  the  branch  a  little  lower j  the  re  was  formed  one  drop  or 
water  at  the  end  in  VdcuOy  bat  it  fell  not ;  and  cutting  it  a  lit- 
tle rhocej  the  drop  of  \^ater  fell  down  in  Vacuo ^  this  fliew^ 
that  they  were  not  the  valves  of  the  plant  th-it  hindred  the 
water  from  paffinp,  whilft  the  branch  was  entire,  but  rather 
the  gr^at  tendernefs  of  the  leaves,  fufferihg  thelnfelres  to  be 
edmprefled  by  the  air,  whereby  the  Water  coald  not  infinnatc 
itieif  between  their  pores. 

A  Co/itirumtion  of  the  ^mtmatical  Experiments  5  hy  M.  Huy* 
gens  and       Papin.    Phil  Tranf.  N®  121.  p.  45^1. 

UPOK  including  ah  ap>le,  tl^Wch  had  a  little  fp^k  of 
rottennefi  with  ibiiie  wat^i*  in  ^  recei\^6r»  thereby  tb  pro- 
mote its  cormptioii,  in  cafe  any  fhoald  happeh^  ilOCMrtge  iSf 
fhai  nttiire  was  obferved  therein. 

Upon  putting  mto  a  receiver  two  nofcgays  of  rofcs,  one  fuf- 
pended  at  the  top,  the  other  with  its  tail  in  a  fmall  veflc4  of 
water,  together  with  a  gige  fohi^  itfchei  l6tl|  j  in  Wo  days  the 
rbfet  mtt6  a  Ithle  Witfiettd,  ahd  the  in£f  ik^ady  nfen  to 
eight  ted  lineir  tkit  tht  tob  of  thte  Afgkt  ahd  after  char,  the 
Hhkv^t^  c£  thefe  BAWcts  becaltte  mlll^^  ih6  Mc$  in  the 
urater  were  as  much  #idlcrfe8  as  th^cfthers,  ind  i&  foon^  otlicr 
ttSSei  diat  had  bt:^ Incldded  at  the  fyrat  time,  bat  with  air, 
became  mdaldy  in  left  than  ei^Ht  days:  At  inofher  time  a  fin- 
^  tofe'DQtroh  waa  iticlnded  in  a  fmall  glafs,  in  order  to  dif- 
cbi'er,  whether  it  <^mrld  retiih  its  fcedt;  afrcr  15  days,  it 
loriked  fomewhat  lefs  frefh,  but  was  not  at  all  withered,  and 
ir  ifill  rcrained  ifs  fcent,  tho'  in  Icfs  thiin  two  hour*;  afer  tak- 
ing it  oat.  It  loft  both  colour  and  fmcll^  its  leaves  did  not  ap- 
pear mcfift     yaciWi  tho'  they  did  fo,  as  loon  as  they  were  in 
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the  air  5  whence  it  appears  that  leaves  are  fo  many  rpunges, 
which  dhcharge  their  humidity  by  the  prclTure  ot  the  air: 
Some  gilliilowcrs  put  into  the  receiver,  were  but  little  change* 
cd,  only  they  looked  as  if  they  had  been  dipped  in  water :  In* 
eluded  llrawberries  kept  good,  only  they  becatiie  a  little  four- 
ifh,  and  yielded  a  Ucde  water:  Included  cherries  were  all 
burii  except  two;  in  two  days  more,  their  colour  waslbmcwhtt 
changed,  and  the  two,  that  remained  whole,  were  now  burft  ; 
after  this  no  other  change  was  obferved  in  them :  A  glais 
£iiU  of  included  cherries  and  currants,  yielded  To  much  air  as 
to  raife  the  glafs:  Haying  put  three  pears,  of  that  ibrt  called 
RouffeleteSy  into  a  glals,  that  could  hold  no  more,  they  raiio) 
the  glafs  in  five  days,  and  were  not  changed,  only  one  of  them 
was  a  little  (bfter :  Upon  putting  a  peach  with  a  gage  into  an 
exhaufted  glafs,  in  fix  hours  the  mercury  was  riienaii  inch$ 
but  it  was  the  13th  day  before  the  g1a(s  was  lifted  up,  after 
which  it  became  rotten  in  a  little  time:  Included  bread 
yielded  00  air  in  a  whole  month :  Roafted  mttttoo»  included 
with  a  gage,  yielded  no  air  in  four  days  ^  but  in  fix  weeks  after 
die  mercury  was  rifen  to  the  middle  of  thegage^  and  after  the 
meat  was  taken  out,  it  fmelled  rank :  Raw  beef  included  with 
a  gage,  in  two  days  the  mercury  was  rifen  an  inch ;  and  in  fix 
wceics  the  quickfilver  was  got  to  the  top  of  the  gage  ;  and  this 
meat  Imelled  ranker  th  in  ^Aixt  had  been  roallcd  :  Keeping  for 
15  days  a  piece  of  frcih  cuiter  r  l^ncno^  it  fmclt  fcronger  than 
when  fikll  put  in,  yet  it  could  fliil  be  careen  :  whereas  another 
piece  of  butter  was  altogether  unBt  to  he  uicd* 

*  — 

7%e  Incakfcence  of  Mercury  nxith  Gold.  Phil.  Tranf.     1 22 

p.  515. 

THO'fevcral  objc61ions  may  be  made  to  the  fympathy  of 
gold  with  quickfilver,  yet  there  ni.iy  be  a  more  fub- 
tie  and  penetrating  mercury  than  the  common,  which  may 
lupply  the  chymift  with  Ipccious  arguments  for  it.  It  has  been 
warmly  diipuied,  whether  mercury  mixed  with  gold  reduced 
to  fine  pirrs,  will  produce  any  llnfiblc  heat  •  the  ufftrmative  is 
a  flirted  by  ibme,  who  pretend  to  the  tranfmutation  of  metals^ 
afcnbing  this  virtue  to  mercuries  extraded,  as  they  fuppofe, 
from  fbme  perfed  metals,  and  which  they  call  the  mercuries 
of  metallic  bodies ;  but  the  negative  is  more  generally  held, 
not  only  by  philolbphers  and  phyficians,  but  by  the  more 
learned  chymifts  themfelves,  efpccially  the  modern:  £ut  not- 
withftanding  all  this,  the  author,  for  federal  re^fonsi  looking 
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on  mercury  as  a  body  not  io  homogeneous  as  is  luppofcd,  w*ts 
for  the  opinion  of  d  poflibility  of  an  incalelcent  mercury  5  and 
applied  himfclf  to  (lilcovcr  whether  a  clcanfed  and  carefully 
dilbiled  mercury  mi^'nr  not  be  a  compounded  body  ^  and  whe- 
ther out  of  fuch  a  diitilied  mercury,  parts  plainly  heterogencal 
might  not  be  feparated  5  and  both  thele  trials  fucceedecl  j 
which  was  indiicemcut  enough  to  try,  whether  thefe  hetcroge* 
ncal  particles  might  not  io  alter  the  mercury,  as  to  difpofe  it 
to  heat  with  gold :  He  took  to  one  part  of  his  mercury,  fome- 
timrs  half  the  weight,  and  lomctimes  -iu  equal  weight  of  re- 
fined ^o\d  reduced  to  calx,  or  a  i'ubtle  powder  5  and  putting 
this  with  the  mercury  upon  it  on  the  palm  of  his  hand, 
iUrred  and  preflcd  them  a  littJe  with  his  fingers,  by  which  the 
two  ingredients  were  eafily  mixed,  and  became  not  only  ienfi« 
bly  but  confiderably  hot,  and  that  in  fo  fhort  a  time  as  a  mji- 
nate :  He  found  the  experiment  fueceed,  whether  he  took  an 

aoal  quantity,  or  half  as  much  gold  as  mercury  ^  but  the 
{eemed  to  be  much  greater  in  the  former  cafe:  He  sdib 
tried  the  fame  mercury  with  refined  filler,  reduced  to  a  very 
fine  powder }  but  could  not  perceive  any  heat  or  warmth  at 
tho*  he  thinks  it  might  have  fucceeded  with  a  fu6Scieni 
^iinntity  of  leaf-filver. 

Whereas,  it  is  ufual  to  take  from  four  to  ten  parts  of  com* 
men  quickfilver,  to  make  an'  amalgama,  with  one  6f  gold,  even 
when  both  are  healed  by  the  fire^  he  found  his  mercury  would 
prefently  incorporate  with  no  Icfs  than  an  equal  weight,  and 
produce  a  pretty  hard  am.ilt^ama  or  mixture,  wherein  the 
mercury  wa^  fo  diftufld,  that  the  gold  had  quite  loll  its  colour : 
He  adds,  that  the  power  of  penetrating,  and  growing  hot  with 
gold  is  fo  inherent  in  his  mercury,  that  after  it  had  fceen  feve- 
ral  times  diflilled  from  gold,  he  found  it  retain  thiir  property: 
The  calx  of  gold  to  be  ufed  in  this  trial  muft  be  fuch  as  is 
made  by  quarration,  that  is,  by  melting  together  one  part  of 
fine  gold,  :md  three  or  four  parts  of  coppelled  filver,  and  then 
putting  the  niafs  into  purified  Jlqua-fortis  which,  diRolving 
the  filver  only,  leaves  the  gold  in  the  form  of  a  fine  calx  5  alio, 
hf  making  an  amalgama  with  pure  gold  and  common  mercury, 
and  diflolvingthe  mercury  in  good  j^qua  jortiSy  there  will  le- 
mam  a  powder,  which,  when  well  waihed  in  fair  water,  in 
order  to  dulcify  it,  and  kept  a  while  in  a  moderate  fire,  that 
it  may  dry  thoroughly  without  melting,  will  become  a  calx, 
which  he  ufed  with  his  mercury  more  than  once  with  good 

ijimiii  inftcad  of  the  $aU  he  uimotimcs  ufod  a  competent 
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qjH^ntity  of  ie^f>gol^^  aod  adding  two  or  thisee  times  tbf 
li«ig)if  pf  ineiPciiry  to  a,  a  (iiiuc  b^t  wfM  {M^ody  produce^ 

^u^fimtical  Experments  on  Animals;  ly      Huygeni  4^ 
Pa|)iii.  Phil.  Tr^nf.  N'^        p«  542.  ' 

UPQN  including  ftf  Va^ttp,z^  \vikSt  fciemblinga  (ipetlt 
b(|t  ibmcwhat  Urgef,  when  it  fcpiyi^  to  be  4ea^, 
^ir  was  re-admitted,  and  |bon  aff^r  it  revived  5  pHtting  it 
again  in  Vam,  apd  leaving  it  there  for  an  hoar,  aitP^  w|icli 
the  air  w^s  re-i|dtnitt^d,  it  was  ol>rerved  that  the  inie£l  |!oquirfd 
a  longer  time  to  recover^  including  it  the  third  time  for  two 
•  d^iys,  after  which  the  air  w^s  admitted,  it  was  ten  hours  before 
it  began  to  llir,  but  putting  it  a  fourth  time  for  eight  days,  XX 
never  afterwards  recovered,  including  a  butterfly,  op  the  ad- 
midlon  of  the  air,  the  upper  part  ot  its  b^ck,  which  befor^ 
^as  much  fwelled,  fub(jdcd  confideraUy,  and  the  animal 
fould  not  recover:  S^^veral  birds,  mi^c,  rats,  rabbets  and 
i;^ts,  were  killed  in  Vacuo  j  but  if  ihc  air  were  admitted  beforf 
the  epgme  was  qnitc  exhaudcd,  fbme  of  them  would  recover; 
y^t  none  revived  that  had  been  in  a  pcrfc<^  l^acuumi  M,Guid0 
made  freqitent  dilTeslions  of  j^nimais  thus  killed,  apd  h^  c^* 
ferved  among  other  things,  that  their  lungs  f^nk  in  ^^ter; 
Hfld  bit  afcribed  ihp  fo|idity  or  cloienefs  oif  the  lungs  of  %||itcals 
that  <]ie  iu  F^cuo,  to  the  ilrong  preijure  of  tbe  blood*  propel- 
led i»tQ  the  by  the  y^^(i  Ar$$ri^fa,  upcjpi  the  Sr^c^  of 
the  >^ind*pip«^  wbqr«hy  tbe  itir  i«  e;(pell^  out  of  tlifm,  1^ 
Ih^ii  fidMJOade  to  ^dber^  t&  e^h^otkn-y  but  it  ^oesnotj^f 

«H  m^r  prQbab)e»  th^t  tb«  fmnU^ft  xm\^f$tm^  ^  til9(# 
9m«i6i$  i|t«  hard,  cis  be  p>j^piejM  by  ttvr  ^^Hi^eAv 
mkfii ;  If  ii  thrrrfuve  %  19^0  likdyt  that  me  Jii^ags,  if  k 

all,  ^ret  compi^filed  by  the  "PJe/^r^,  which  m^y  bo  fwflM 
within  th^  hreafl:,  ats     fliif^  is  iwelled  without* 

,^rmifi¥pu$  "Prnm^tical  Experimp«$si'/^  AC  Jluyj<ro^  <«l 
M  Papin..  PhU.  Traaf:  N   laa.  p.  544* 

Putting  a  covered  receiver,  a  quarter  of  which  w«is  filled 
with  water  over  the  flame  of  a  candle,  the  water  was  ob- 
lervcd  to  boil  very  quick,  and  yet  the  gUii  not  much  heat- 
ed, fo  that  the  water  boiled  near  a  quarter  of  an  hour,  and 
the  glafs  continued  only  iuke-warm  j  and  af^er  it  wa*  removed 
from  the  flame,  it  continued  boiling  a  great  while  j  upon  re-^ 
peating  the  fame  experinient  with  a  gage,  the  bubbles  thai 

ifiued  out    the       dkd  m  mka  ibct  mecsiuy     if  eAbly  t 

After* 
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Afterwards  CKpofing  this  receiver  to  the  froft,  the  ice  formed 
in  it  was  not  quite  free  of  bubbles,  noiwirhlianding  the  great 
difcharge  of  them  in  Vacuo  ^  yet  they  were  fewer  than  the 
bubbles  in  ordinary  water  j  the  quickiilver  was  not  oblervcd 
to  be  much  railed  in  the  gage  5  afterwards  this  ice  was  melted, 
and  the  water  fet  to  freeze  again,  ilili  without  taking  it  out 
of  the  Vacuum^  and  this  fecond  time  it  was  freer  from  bubbles. 

After  this,  fpirit  of  wine  was  made  to  boil  /;/  VacuOy  and  it 
boiled  much  fooner,  and  made  the  mercury  rife  about  an  inch 
in  the  gage;  after  it  was  taken  from  the  iirC)  it  continued 
boilings  and  evoti  finking  the  receiver  into  cold  water,  it 
boiled  more  ftrongly* 

UfKm  putting  the  weight  of  18  grains  of  powder  with  a 

Sige  into  a  receiver,  that  held  (even  pound  of  water,  and  firing 
e  t>owder»  it  rai&d  the  mercury  an  inch  and  a  half;  from 
which  it  appears  that  tHcre  is  ^  of  air  iii  gunpowder,  upon  the 
iuppoHtion  that  air  is  about  loeo  times  lighter  than  waters  fbr 
in  this  C3cperiment|  the  mercury  rofe  to  the  i8th  part  of  the 
licighr  at  wnich  the  air  commonly  fuftains  it  $  and  conie  ..uently  the 
wei^t  of  18  pains  of  powder  yielded  air  enough  to  fill  the  18th 
part  of  a  receiver  that  contains  ieven  pound  ot  watery  now  this 
i8th  part  contains  49  dranis  of  water  $  wherefore  the  air,  that 
takes  up  an  equal  fpace,  being  icoo  timeis  lighter,  weighs  tit ro- 
of 49  drachms,  which  is  more  than  three  grains  and  a  half  5  it 
follows  therefore,  that  the  weight  of  18  grains  of  powder  con- 
tained more  than  three  and  a  half  of  air,  which  is  about  j  of  18 
grains:  It  may  aKo  be  calculated,  how  many  times  this  air  has 
been  comprefled  in  the  powder;  but  this  calculation  is  more  un- 
certain than  the  former,  becaufe  we  know  not,  whether  this  air 
took  up  more  or  lefs  than  y  part  of  the  fpace  poftcffed  by  the 
powder;  but  yet  it  is  certain,  that  tho*  it  had  even  taken  up  -I 
of  the  whole  Ipace  of  the  powder,  and  that  the  14  grains  of  the 
other  matter  had  taken  up  no  more  than  the  one  remaining  fourth  • 
part,  (lill  this  air  would  have  been  compreifed  about  300  times  j 
to  calculate  this,  fuppofe  the  fpace  or  a  cubic  foot  can  only 
contain  7  2  pouikis  or  gunpowder,  which  contain  more  than  14  . 
pounds  of  air,  by  the  foregoing  calculation,  which  is  the  quantity 
found  encloied  io  i  of  a  cubic  foot  j  now  this  fpace  does  ufually 
contain  but  about  fix  drachnns  of  air^  wheretbre,  to  toiAt  it  . 
hold  14  pounds  of  air,  which  is  near  ^00  times  fix  drachms,  the 
air  muu  needs  be  comprefied  near  300  times:  There  is  realbn  to 
believe,  that  this  compreffion  is  much  greater,  bccauie  a  cubic 
foot  can  comain  mach  more  than  i%  pounds  of  powder,  and  be* 
Voj^VL.  T>  caufc 
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cauk*  alio  that  |'**of  the  weight  muft  not  in  appearance  poflefs 
above  the  -I,  and  all  the  reft  take  up  no  more  than  ^  of  the 
fpace  of  the  powder:  And  therefore  it  mic^ht  be  thoucrht,  that 
all  the  effc(51  of  the  gunpowder  proceeds  from  the  air  comprcflcd 
tbtrein,  and  ci[>ccially  in  the  lalt-petre,  for  it  has  not  been  vet 
(bkivfd  th  it  brni^ftone  yields  any:  And  poiTibly  all  other  ful- 
minations,  ebullitions  and  fermentations  may  in  time  be  found 
nothing  oaore  than  conoprd&d  air  cxfianding  itieU; 

31  Linus's  Objedions  to  the  7  lieory  of  Light  and  Colourf^ 
anjwredby  J^r-JNcwton.  Piiil.Tran£      lag.  p.  551. 

MLinui  infilled  that  the  length  of  the  coloured  image  was 
*  caufed  bv  a  bright  cloud,  and  that  the  experiment  was 
fiot  made  in  a  clear  day ;  nor  the  length  of  the  image  tranfirerft 
hut  parallel  to  the  length  of  the  prim  In  anfwer  to  which, 
Mr.  Nekton  direfb  to  tale  any  prifm,  and  hold  it  ib  that  its 
axis  be  perpendicular  to  the  fun  s  rays,  and  in  this  pofition  let  it 
be  placed  as  clolc  as  poflible  to  the  hole,  thro'  wnich  the  fun 
/liines  into  a  darkened  room,  the  hole  beinjj  about  the  bignels  of 
a  pea 5  then  turning  the  pnlm  (lowly  aoDut  its  axis,  the  colours 
will  be  oblerved  to  nune  on  the  oppofitc  wall,  firft,  towards 
that  place,  to  uhich  the  iun's  direft  li£»ht  would  pafs,  if  there 
were  00  prilm,  and  then  back  again  j  when  the  colours  are  ui  the 
middle  of  thefe  two  contrary  motions,  that  is,  when  they  arc 
neareft  that  place  to  which  the  iiin's  diredl  ray  tends,  there  flop  ; 
for  then  the  rays  are  equally  refraf^rd  on  both  fides  thp  priimj 
in  this  pofition  of  the  prifin,  obferving  the  figure  of  the  colours, 
they  fhall  be  found  oblonp^  and  rrnt  round,  and  fomuch  the  more 
foy  as  the  angle  of  the  pnlm  comprehended  by  the  rctrukS^ir.g 
planes  greater,  and  the  wall,  on  which  the  colours  arc  pjo^  > 
jected,  at  a  greater  diliance  from  the  prilm 5  the  colours  red, 
yellow,  green,  blue,  purple,  fucceeding  in  Order,  not  from  one 
ftde  of  the  figure  to  the  other,  but  from  one  end  to  the  other; 
and  the  length-  of  die  figure  not  parallel  but  tranfverle  to  the 
axis  of  the  prifin:  After  this  manner  Mr.  Nmm  ufed  to  try 
*  the  experiment  J  and  it  will  not  fucceed  well  if  the  day  be  not 
clear,  and  the  priirn  placed  dole  to  the  hole,  or  (o  near  at  leaft, 
that  all  the  fun  s  light  that  comes  from  the  hole  may  pals  thro* 
the  prifin  alfo,  fb  as  to  appear  in  a  round  fiirm,  if  intercepted  by 
a  ^per  immediately  after  paffing  the  prifm ;  In  the  experiment 
it  is  to  be  oblerved,  that  the  prifm  projeds  from  it  ieveral  images^ 
the  one,  the  oblong  image  of  colours,  which  is  made  by  two  re- 
fradiofls  only;  another  mode  by  two  refradiciiB  and  an  inter* 
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"venlog  fieAexidii*  which  is  round  and  o^lonrkfiy  if  the  angles 
'  «f  the  prifti  be  exaftl)^  equal  ^  but  if  the  ancles  at  the  refledK 
ing-baie  he  not  equal,  it  will  be  coloured,  and  that  to  much  the 
more,  by  how  much  the  more  unequal  the  angles  are,  lole  and 
much  more  of  its roundnefs,  unlcls  the  angles  be  very  uncau  il  : 
There  IS  a  third  imaac  made  by  one  fingle  reflexion,  and  this  is 
aUvavs  ro'jnd  and  coUrjrlcls  •  the  only  danger  is  in  miflakiiig  the 
lecond  tor  the  firlt ;  but  they  are  d  ilhnguifhable  not  only  by  the 
fcngth  and  lively  colours  of  the  firil,  but  by  its  dideient  motions 
too^  for,  wUiUt  the  priim  is  turned  continu.dly  the  lame  way 
about  its  axis,  the  fccond  and  third  move  IwiiUy,  and  proceed 
always  in  the  fame  way,  till  they  dilappear^  but  the  hril  moves 
dowiy,  and  c^rows  continually  flower,  till  it  be  flationary,  and  then 
it  turns  back  again,  and  g^ocs  b  ick  tafter  and  iafter,  till  it  vani/li 
in  the  pljCL-  ubt  r.-  if  be;:^an  to  appear:  If  without  darkening  the 
room,  the  pnun  uc  uad  at  the  window,  in  the  luns  open  lii^hr, 
fo  as  its  axis  be  pccpendicular  to  the  iun-beams,  and  then  it  be 
turned  about  its  axis,  the  firll:  image  w  ill  beleen^  afterwards 
doublinj^  up  a  paper  once  or  twice,  and  makm;:;  a  round  hole  in 
its  middle,  about  |  or  ^  of  an  inch  bro  id,  and  holding  the  pa- 
per imo^iately  before  the  prifm,  that  the  iun  may  /lune  on  the 
pcifin  thro\  tk4thok,  aad  the  prifm  being  held  Heady  m  that 
pf  (tore  which  makes  the  image  itationary,  if  it  fall  diredly  on  an 
Of  on  a  Aioet    paper  placed  at  the  wall,  luppole  15 
or  zQ  fibot  from  the  prifo^  or  further  off,  the  image  will  be  feco 
obfeiUEy  vith  the  red  at  one  end,  the  violet  at  the  other»  and  the 
Uuei^  green  b  the  middle  ^  and  if  ibe  room  be  made  ai  dark  aa 
poffib]e»  the  coloun  wiU  be  mote  confpki^ous. 

Obfervations  in  a  Yoy^^e  from  Venice  to  Smyrna;  ly  JMr. 
Vernon.  Phil*  Tranl.  N**  124.  p.  575* 

AT  7aftf  in  ^r#4»  aa  ancient  republic,  there  ftill  remains  an 
ampbilfaeatie  entire ;  it  is  of  two  orders  of  Tufcan  colanuiK 
pladNl  overcach'other»  and  the  kwer  pillars  ftand  on  pedeftab, 
which  is  uBCOOMBmif  for  ordinarily  they  have  nothing  W  their 
bafrs  to  fupport  diem^  there  are  befides  a  tempk  dedicated  to 
RsimzsA  Augitfttiiy  a  triumphal  arch,  built  by  a  lady  of  the 
&mily  of  the  Sergii^  in  honour  of  Ibme  of  her  kindred,  who 
wmmanded  ki  thole  parts ;  and  there  arc  in  divers  parts  of  the 
town  feveral  infcriptions  and  ancient  monuments :  Tuabcira-,  anci- 
ently called  jfadera^  is  now  the  metropolis  of  "Dalmatia, 
very  well  fortified,  having  the  fea  on  three  tides,  and  towards 
the  kad  it  a  critic  and  a  rampart  of  very  iuiiy  b<iiUuas:  and 
t  D  4  her© 
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hm  arc  &venrl  ancient  infcriptions :  At  Spaktro  in  0dlmMtia  U 

25/e)r/py7t^'8  palace,  avaft  and  ftupendious  fabric,  where  he 
after  his  retreat  from  empire  i  it  is  as  big  as  the  whole  town,  v^htcH 
is  built  from  its  i  uins  and  (aid  by  fonie  to  take  its  name  from  itj 
the  buildino;  is  in;iflive;  within  it  is  an  entire  temple  of  jfi  ytter^ 
ot  eii>ht  luicJ',  with  noble  porphyry  piU-rs  ^ind  adirnrabk  cor- 
niches  ^  before  it  is  a  court  adorned  w  uh  Ezyp^i  <'i  columns  of  the 
ilqne  called  fyropotcihs^  and  under  it  a  temple  now  tlcdicated 
CO  St.  Lucia here  and  there  in  the  town  are  leveral  fragments 
of  antiquity  with  inicriptions  and  f)ther  thinj»s  worth  oblervmg: 
Pour  miles  from  Spahtro  lies  Sdlof/a,  which  (hews  the  ruins  of 
a  fi^reattown^  about  as  much  farther  from  Salona  ftands  ClijTa 
upon  a  rocky  hill,  a  f/onricr  fortreis  of  the  P'e/ietiatis  ao  iinfl  the 
^urks :  At  Lefjh^a  there  is  nothing  rem  irkable,  only  that  Biondi^ 
who  wrote  our  Ens^l'fp  hi  (lory,  was  a  native  of  it ;  "^frau  is  an- 
cient, and  dilcovers  goud  fi-jns  of  being  lb,  here  Mr.  Vcnwn  con- 
yerfed  wirh  Dr.  Stafileo^  who  publifhed  the  ft  qmcut  of  'Pe* 
tronius  Arbify,  the  manufcript  of  which  hmiielt  had  feen: 
"Pa (Tin 5  the  guif  of  Hikduay  he  faw  the  mountains  of  Antivari^ 
rhe  plain  of  Durazzo  and  Apollonian  and  from  Saffim^.  fmall 
iiland*  conld  be  {een  the  town  of  Vahiia^  and  the  mountains 
^croceramii^  now  called  the  mountains  of  Chimera. 

Mr.  Vernon  ftaid  a  fortnight  at  Cor/i/,  and  he  had  time  to 
3iriew  the  gardens  of  Akinous,  or  the  place  where  they  arc  fop- 
|»oied,to  have  been,  now  called  Cbryfiiat  a  moil  delicious  iirua- 
fionj  as  alfo  the  ancient  ^>ort,  now  called  Vecrothalaffa^  and 
leveral  foundations  of  ancient  &brics:  In  Tiante  he  oblerved  but 
few  antiquities  5  what  is  modem  ia  very  flourifhing,  and  the 
jfland  is  rich  and  plentiful  j  from  ZanU  he  went  to  ^atras  ir\ 
jlcbaiat  ^  town  of  goo4  note  among  tbc  ancients^  near  it  is  a 
large  mountain,  mentioned  by  ^Te^mr  under  the  name  cf  ^etra 
(Okniai  in  the  town  are  leveral  maffive  ruins,  and  among  iSkp 
reft  the  remaitis  of  a  large  temple  dedicated  to  8^*  Andrea^  who, 
they  lay,  was  irnartyted  there  ^  the  plain  about  the  town  is  flhiit- 
ful,  abounding  in  iu rings  and  rivulets,  with  fine  groves  of  olive, 
jC^preis,  orange  ana  lemoii^trees;  the  citrons  here  are  reckoiied 
the  beft  in  the  Turkiftf  empire,  and  fent  as  prefents  to  Conftavti- 
rople^  ^nd  all  their  fruits  are  in  good  elleem  :  At  Aihens 
>Ir.  Vtn:on  fpent  two  months;  next  to  Rome  he  thinks  it  the 
moft  worthy  to  be  lecn  tor  antiquities ;  the  temple  of  il//;?6*rt;^ 
is  as  entire  as  the  Rot  ok  da  3  the  length  of  the  Celh^  or  bo<ly  of 
the  temple  without  iuU  ,  is  160  feet,  the  breadth  71,  and 

^  jth^ic  aieaiurcs  arc  c;aci  to  iialf  a  foot^  the  portico  of  the  2Mrlc 
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order,  which  run«  round  it,  hath  eii^ht  pillars  in  front,  and 
(evenr.-cn  on  the  fides ;  the  length  of  the  pcrtico  is  230  EtiHlp 
fret,  the  fulte  or  fluift  of  the  pillars  is  19  7  feet  in  circumtc- 
rcnce ,  the  intercolumniation,  or  fpace  between  the  columns,  is 
I  ^  of  the  diamrter  of  the  pillars:  Th<^4emple  of  Thefeus 
is  HkL'wife  entire,  but  much  lefs,  though  huilt  after  the  lame 
model  j  the  length  of  it^  Cella  is  but  79  feet,  the  breadth 
26'^  the  whole  length  of  the  portico,  which  goes  round  it,  is 
72^  feet  -  it  is  a  ^Doric  building,  as  is  that  of  Afhierva-^  and 
both  are  of  white  marble:  About  the  corniche,  on  the  outfide  of 
the  temple  of  AHnervay  is  a  baffo  relievo  of  men  on  horleback^ 
others  in  chariots,  and  a  whole  proceifion  of  people  going  to  4* 
facrificc,  of  very  curious  fculpture ;  on  the  front,  is  the  niftory  of 
ihr  hixAk  of  A/inerva :  On  the  front  within-fide  the  portico  of 
die  teoiple  of  lie/euSf  at  the  wed  end,  is  the  battle  of  the  Cen- 
UUtrs  ^  and  at  the  eaft  end,  there  feeins  to  be  a  continqation  of 
that  hidory ;  and  there  arc  feveral  figures  of  women;  which  Icem 
to  be  \Pirifhous's  bride,  and  thoie  other  ladies  that  were  at  the 
vedding  ^  on  the  outfide  the  portico^  in  the  (paces  between  the* 
triglvpSi,  are  reprelented  ieveral  feats  of  l^bejem^  eipecially  in 
ivitfftlingt  in  which  he  excelled  $  all  hit  pofiures  ana  looks  are- 
cxpreflca  with  ^ teat  art  5  again,  he  is  reprefented  as  encdunrring 
monfters,  fucfa  as  the  bull  of  Marettlm^  the  bear  of  Cafydon^ 
tSc.  Theie  is  a  temple  of  Hgrcuks^  a  round  ftruflure,  only  fix 
feet  in  diameter,  but  of  neat  archite^u^  5  the  columns  are  of  the 
Coritirhian  order,  fupporting  an  architrave  and  freeze,  whereon 
are  done  in  relievo,  the  labours  of  Hercules  j  the  top  is  but  one 
ftooe,  wrought  like  a  fhield,  with  a  flower  on  the  out-fide, 
which  riles  like  a  plume  of  feathers :  The  tower  of  j4ndromrus 
Cirrheftes  is  ftill  Itindinfr,  an  o^kgon  with  the  figures  of  eioht 
winds,  which  arc  large,  and  ot  good  workmanfliip  •  and  the 
nancies  of  the  winds  remain  Icoible  in  fair  Greek  characters,  where 
a  houie,  which  is  built  againll  it  on  one  fide,  does  not  hinder,  as 
jipeliofeSf  Efros^  ^oreas^  Scirori,  Zephyros,  each  wind  pouuing 
to  Its  fjuarter  in  the  heavens :  the  roof  is  made  of  litrle  planks  of. 
marble,  broad  at  bottom,  and  meeting  all  in  a  point  at  top,  makw 
in^  an  obtule  pyramid  of  about  32  or  ^6  fides  j  in  the  caflJe  is  a 
dcUcate  temple  of  the  Ionic  order,  the  work  is  fine,  and  all  the 
omanncnts  accurately  engraven ;  its  length  is  (^7  feet,  its  breadth 
a8s  The  pillars  remaining  of  a  portico  of  jidrian\^  are  very 
itatcly  and  noble^  and  of  the  Corinthian  order,  and  abova  5  2  feet 
hii^h,  and  19  i  in  circumference,  and  channcUedj  17  of  which  are  . 
ftiil  itmding  with  part  of  their  corniche  j  the  area  of  die  bi^iding 
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i»  whidi  tSicybdeng^  ashear  as  cin  be  oonyeflurcd,  was  thougbttd 
1^  socN^  feet  ki  laa^h»  and  Aaa^  d8o  in  bmdth :  Without  thit 
tpwn,  is  a  bridseovcr  die  JEiiffas,  of  g  arches  of  folid  11ociq« 
Work  $  the  mimleiiiod:  is  near  20  ^et  broad  ^  thcfc  is  Aill  to  be 
ficD  m<  Stadkm^  vboie  length  Mr.  Fermn  nttaSmA^  mi  found 
k  tfgo  iect^near  «>  whu  tbe  prccife  meafore  of  a  SmUm^MAx 
lx^bc»  fPiai.      s  Towacds  me  ibudi  waD  of  the  caftlr,  ate  me- 
vmasns  «f  the  theatre  ^9mkm^  with  the  portico  of  Emnemu 
«Uch  it  Mur  it;  the  ftmidiaiiieteria  about  15:0  feet  ^  the  whole 
body  of  die  Ibge  2  5((.  STMei  is  a  large  town^  but  few  antiqui* 
ties  are  {bond  in  k»  exccpiiag  fimic  inferiptioiis  and  fragmerns  of 
the  old  wally  and  one  sate,  which,  they  fay,  was  left  by  ^kxoft* 
der^  when  he  demolimed  the  reft  5  it  is  about  50  miles  diitanC 
from  Athens ;  Corinth  is  two  days  journey ;  the  calilc  or  j4cr<h 
coririrbus  is  rtamiingr,  and  very  large  5  the  moll  part  of  the  town 
is  dcmolifhed,  and  the  remaining  houfes  arc  Icatrered,  and  at  a 
great  diilance  from  each  other  5  as  is  al£)  ArgoSy  whole  comj^ais, 
as  the  houfes  now  ftand,  is  about  4  or  5  miles;  but  if  they  ikood 
together,  they  would  Icarce  exceed  an  ordinary  villar»e:  Sapols 
de  lit  RumiHa  is  a  large  town,  and  populous,  and  here  the  bafha 
of  the  Morea  refidcs  j  it  is  but  a  few  leagues  diftant  from  Argos: 
Sparta  is  quite  fbrfaken ;  and  Meftra^  4  miles  from  it,  is  the 
town  that  is  inhabited  3  large  ruins  arc  leen  thereabouts  5  almoft 
all  the  wrilh,  feverd  towers,  and  foundations  of  temples,  with 
columns  and  their  chapiters  arc  de  mo  Ul  he  d  •  there  is  a  theatre 
pietty  entire ;  the  town  might  aiKientiy  have  been  5  miles  ia 
coBipais,  and  about  a  quarter  of  a  mile  from  the  river  JSurow^ 
the  plain  of  Sparta  and  Laconia  is  very  fruitful,  and  well  water- 
ed^ it  feems  to  be  80  miles  k>ng^  the  mountains  to  the  weft  of  it 
are  very  hi^t  inhabited  by  the  MantoM  $  but  the  plain  of  Gs* 
Umatta^  andemlj  that  of  Mtjfm%  feems  to  be  richer  t  Qornmt 
l^boimds  much  in  oltres  ^  Navarrirjo,  thought  to  be  the  ancient 
VyloSf  bath  a  ftrong  caftk  fortified  by  the  "jturkSf  and  it  is  the 
beftport  indlthe  J^mm:  AlphntS  isby  iniicb»  the  fineiland 
dcepeft  river,  and  juftly  extolled  by  the  ancient  poetSt  and  chufen 
for  the  foene  of  the  Olympic  games  ^  the  plaix»  of  Elis  are  very 
agreeable  anl  large,  fit  to  breath  horfes  in«  as  alio  for  hunting  f 
but  not  &  fruitfbias  thoft  cSAmi  and  Mejfew^  which  areboth 
f  idler  s  the  beft  woods  in  ^Behponefui  are  thofe  of  jAtsia^ 
ajbouhdii^  in  pines,  wild  pear,  me  Sex  and  Efculus  trees,  and 
where  water  runs,  with  pktne^trets :  ^rftfiitf  is  a  p4eafant  cham- 
paign, andfisnofcattle^encompaffird  widi  nigged  hills  3  Lepattra 
IS  very  agreeably  iittiaird  00  the  gulph|  wmdi  runs  up  as  tar  as. 
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Corii^^  and  without  the  town  in  one  of  tht  fineft  fbuntaias  kt 
Greece^  very  rich  in  water,  and  fhadad  with  large  plaoe-trces, 
iMit  inferior  to  the  fpobgof  («^bfMf  on  flmiflt  f^nsjfbs^  whicia 
runs  thro' 2^^';  except  in  this,  that  the  lone  was  obolen  bjj 
ifae  Mifii^  and  the  other  not,  ttti4  that  poets  baveigiveQ  imnoor* 
tidity  to  the  latter,  ami  never  mentioned  the  fbrnner :  iOelphi  is 
veryoddly  dtoated  on  a  ragged  hill,  to  which  is  antfkento^ 
dboul  s  or  ^  leagues^  whidi  notwitbilanding  is  not  the  quarter 
ofioe  way  to  tfe^pike  tX^drnaffus^  on  the  £de  of  wiiich  Jiall  it 
ihnds^  it  ieeoDs  very  barven  to  the  eye,  but  what  fiuit  is  ther^. 
is?eirv£ood^  the  wines  ate  excdknt,  afid  the  ptants  and^fiofka 
feaM  mere  are  very  fragrant,  and  of  ^rrat  efficaoy  3  About 
fcaiu^  and  all  oner  SfMuk  the  {dtfins  aie  very  iertik»  and  mak^ 
annetida  for  the  bafvennefi  of  the  fimoundiiig  bills  $  but  in  winter 
they  are  apt  to  be  overflown,  and  turned  info  lakes ;  which  rcn- 
dcrs  the  llmtian  air  very  thick  j  thele  vales  are  much  planted 
with  cotton,  lefamum,  and  cummin,  -of  which  they  carry  oa  a 
great  trade  with  coniidcrablc  profit  at  Thebes  and  Lebadia, 

"From  TheheS^  Mr.  Fernon  went  into  the  illand  of  Euboea^  or 
^grofofjt,  and  law  the  Euripu^^  which  ebbs  and  flows  much  in 
the  manner  (jf  our  tides ;  only  the  moon,  and  fometimes  winds 
rtipke  it  irregular ;  the  channel  that  runs  between  the  town  and  a 
caiUe,  which  ftands  in  an  illand  over-againft  it,  is  about  50  fret 
broad,  and  there  are  three  mills  on  it,  which  ihew  all  the  changei 
and  varieties  that  happen  in  the  current^  near  the  Eurtpus^  and 
oppolite  to  the  town^  a  port  is  ihewn^.faid  to  be  the  ancient 
jSuHSy  which  IS  ngt  improoable,  for  it  mufl  be  there*i bouts  -  be- 
tween Negropont  and  Athe?is  is  a  high  bill,  called  j4^nia€urif 
fermerlv  very  dangerous,  but  now  yarded  by  Albany  es^  it  is  a 
part  0i  mount  ^JParnaJfus  5  and  near  it  en  the  left  lies  mount . 
^emekatSj  ficom  wlience  the  Atbenians  anoeotly  fetched  their 
f^nne^  where  is  now  a«oiw«)t  of  CaUoierSy  the  richefl  in  aft 
Greece :  The  ^criQ  fyreo  at  ^Jbens  lies  bcbiad  Municbia  at  a 
ftilc's  diilancc,  and  is  fb  lar^^^  as  vto  contain  500  veficls^  the 
#iiins  of  the  town  are  ftitt  tcmainiflgt  and  of  the  walls  that  joined 
k  to  tbe  -city  of  Mhm  5  9m»  fiMhrop  the  ancieat  Jia/ven  o£ 
ii  cather  amdtbaoaport.  « 

Of  Sbimng  Fleih^.^  2^r.  fieale.  Phil  Tranf.  K"*  125.  p.  5pp. 

AT  TeavU  in  Smerfttfinre^  a  neck  of  veal,  which ieemed  to 
be  well-colouredy  aiid  in  good  condition  in  every  refpe<5^, 
was  hung  to  a  ihelf  in  a  Ibaall  cluimber^  next  day  in  the  evening, 
:  tfic 
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veal  flion^  fo  bright,  that  the  woman  of  the  hou&  ^as  fuF> 
prized  at  it^  and  her  husband  obferving  the  light,  hailened  to  it^ 
as  fearing  fire,  and  feeing  it  come  from  the  flefh,  he  laid  hold 
on  it  in  his  left  hand,  ami  ftruck  it  with  his  right,  as  if  he  would 
extinguifh  the  flames,  but  without  effect  $  ithe  flefh  Aiow  ar 
much,  if  not  more  than  before^  and  the  hand  with  which  be 
ftrudk  the  flefh,  appeared  all  in  a  flame,  as  bright  and  vivid  as  the 
flefh  of  the  veal  $  and  tho'  he  dirufl:  his  blasiiq;  hand  into  a  pail 
of  water,  the  flame  was  not  extinguiihed,  but  hia  hani  fliooe 
thro'  the  ^ater,  till  at  hft  he  wiped  off  all  the  light  with  a 
cloth ;  the  third  day  the  veal  was  dreflied,  and  it  eat  very  well. 

After  boiling  the  chitterlings  and  feet  of  a  porker,  and  when 
cold,  putting  them  into  foule-liquor  or  pickle,  in  a  low  room. to 
the  north,  which  had  little  light  at  noon,  and  was  very  dark  as 
fbon  i\s  uipht  befrim  to  come  on  5  in  four  days,  thok  parts  of  the 
guts  and  ut  the  feet,  that  floated  on  thetopofthe  pickle,  began  to 
Siine,  which  ftill  cncreafed  every  day  more  and  more,  but  the 

})arts  immerfed  in  water  gave  no         ;  in  five  days  more,  the 
iaht  kerned  as  bripiht  as  the  bri^htcll  moon-fhine ;  thus  it  conti- 
nued to  fhine  ahiioll  a  week  longer,  but  it  ill  fainter  and  fainter^ 
and  in  fewer  parts;  for  beingf  often  flirred,  the  whole,  by  degrees, 
funk  info  the  pickle,  and  then  all  the  light  died:  VVhilllthc 
light  was  vivid,  by  rubbing  the  hand*^  on  the  fhining  parts,  they 
idfo  communicated  a  ftrong  light  to  them  5  and  fulbeding  this 
luminoulhefs  might  be  owing  to  the  pickle,  the  pork  was  per- 
fifUy  dried  with  a  naokin,  yet  the  name  was  rather  encreaied 
thandiminifhed  ^  thefe  luminous  parts  ieemed  u>  emit  no  warmth  : 
It  was  obfervable,  that  by  this  acquired  blaze,  the  &ce  and 
hands  would  appear  a  great  deal  laig^r  than  the  life:  The 
pickle,  in  which  the  pork  was  put,  was  only  made  of  pure  wa- 
ter, bran»  and  bav-falt,  and  was  lb  far  from  ihining,  that  it  gra* 
dually  quenched  the  light  of  the  ihining  flefh  ^  whereas  die. 
ixiackrel-pickle,  mentioned  in  N^i^.  p. 22 5,  and  which  wa^^ 
boiled  with  a  mixture  of  f#cet  herbs,  by  a  little  ilirrinfi  became 
fi>  luminous,  that  a  drop  of  it  on  the  palm  appeared,  as  oroad  a» 
a*flul]ing,  or  rather  broader  j  but  it  is  to  be  noted,  that.  the. 
mackrel  pickle  was  thick,  and  not  tranfparent,  titt  it  was  ftirred. 
and  flaming  •  the  pork  pickle  was  clear,  yet  it  fliined  not  in  any 
part:  Shining  worms  are  ieldom  fouiKl  in  oyfters,  as  was  for-' 
merly  obfcrvedby  M.  Auzout^  N°  iz.  p.  203. 
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Tie  Spirat  StruElure  of  the  Fibres  cf  the  Inteftines :  iy  2)r> 
WiU.  Cole,   PIul.Tranf.]Si°  125.  p.  do3. 

TH£  mech^ical  reaipn  of  the  periflaltic  motion  of  the 
imefiinei,  is     feme  aoatomift^  deduced  principally  from 
annular  fibres,  eonflituting,  according  to  the  received  dodiine  one 
of  their  coats  5  others  arc  of  opinion,  that  they  are  rather  innu- 
omhk,  tho*  Imall  iphinder  mufirles  than  fingle  fibres,  to  which 
that  motion  is  to  be  aicribed^  muicks  beins  in  moft,  if  not  all 
odier  inftances,  owned  to  be  tne  adequate  iiwruments  of  motion, 
analagous  to  tfaisf  but  it  is  vety  difficult  to  conceive,  how  die 
afhiating  matter  could  be  traniimtted  firom  one  fibre  or  muicle  t9 
another,  along  the  whole  trafl;  of  the  inteftites,  fiucie,  according  ^ 
10  diis  annnlar  fuppofition,  each  fingle  fibre  or  muicle  muft  be 
diftin6l5  this  ana  leveral  other  dimculties  put  Dr,  Cok  upon  Si 
ftri^ter  examination;  ami  to  ef&6la  due  kparation  of  the  mem- 
branes and  fibres,  he  caufed  the  inteftines  of  oxen  to  boil  fur 
five  or  fix  huurs,  and  rhole  of  flieep  for  four  hours,  that  their 
parts  might  be  more  caiily  looiened  j  and  he  found,  that  he 
could  not  ieparate  a  fingle  fibre  from  its  fellows  to  any  confidcra- 
blc*  length,  all  of  them  being  very  fmall,  and  running  fmalJer 
and  imaller  in  fcparating,  and  eaiily  breaking  on  account  of  their 
implication  and  uri£l  conefion  with  each  other,  but  a  number  of 
them  would  nic  tnf»€ther:  That  when  he  begun  at  the  top,  and 
attempted  the  kpar.;rion  of  one  of  thck  fappofed  annular  clufters 
of  tibrcs  towards  the  right  hand,  a  whole  ring  would  come  off 
together  -  but  attempting  it  towards  the  left,  he  gent^rajly  found 
he  could  eafily  enough  unravel  that  dufter  to  a  confiderable 
length:  When,  upon  invertine  or  turning  the  infide  of  the  in* 
teUjne  outwards,  and  taking  oft  the  jglandulous  and  vaicular  coats, 
he  attempted  JO  unravel  the  fibres,  he  found  they  would  come  off 
in  the  contrary  order,  viz.  from  the  left  towards  the  right  j  for 
the  inteftines  oeii^  inverted,  the  order  of  ieparation  muft  be  fo 
too  I  and  thus  he  thinks,  that  this  coat  is  one  concave  ijpiral 
mu^le,  whole  tipper  tendon  is  fixed  in  the  ^yhrus^  it  not 
higher  in  the  SfiinSer  Gulft  and  the  other  in  tht -A/ius:  And  - 
he  propoies  it  to  be  examined,  whether  the  fuppoled  annular 
fibfca  of  the  veins  and  arteries  may  not  have  the  lame  ftriiSure  as 
tbofe  of  the  inteftines  $  fince  both  thefe  kinds  of  vei&ls  leem  to 
have  a  periflaltic  contra^on,      not  to  be  bare  pipes  to  tranfinii; 
die  impelled  blood. 

Vol.  IX.  E  M 
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An  Account  of  Virginia  ^  iy  Mr.  Tho.  Glover.  Phil.  Tmni*. 

T^Irginiay  a  part  of  tlic  continent  of  jfmerica^  w  diihnt  from 

the  Lizard  or  Land" s-efii  of  EnglOhi  looo  leagues,  bounded 
on  the  ealf  by  the  ocean,  on  the  welt  by  the  Aj^l  kan  maoxC* 
tains,  on  the  r.orrh  by       la  fi  are'^  bay  and  nver,  and  on  the  \ 
louth  by  the  river  Roanoaky  it  lies  within  a  bay  called  the  bay 
of  Cbcjapcek,  whofe  mouth  or  entrance  is  due  weft,  and  about 
fix  leagues  in  breadth,  and  runs  up  into  the  country  north  and  bv 
eaft  about  loo  leagues,  continuing  of  the  abovemrrtior.ed  breadth 
*a  great  part  of  the  way,  but  becomes  narrow  by  degrees,  towards 
the  upper  end  about  one  half^  the  water  in  the  channel  is  gene- 
rally nine  fathom,  but  in  ibme  places  not  above  feven  5  the  fouth-  I 
trmoft  cape  of  this  bay  lies  in  57  degrees  N.  Lat.  and  within  the  \ 
J?.me  are  leveral  hrrle  iflands,  on  fome  of  which  there  are  planta-  \ 
tions :  There  arc  fo  many  lar.^e,  pleafant  and  commodious  rivers, 
that  dilcharge  themfelves  into  this  bay,  as  is  to  be  fecn  no  where  | 
clfe  5  the  moft  remarkable  are,  j^afne$*s  river,  Torky  R^aban- 
pockf  Votomackt  Potmen  and  Choftanck^j  Ac  four  laff  retain  * 
their  IrMan  names:  Three  large  rivers  empty  themfelvrt  at  the  ^ 
head  of  the  bay  ^  one  whereof  is  calfed  SuKahanmh^  from  an 
India}!  hatkm  bordering  on  it :  ^oromacky  the  largeft,  is  10 
iniles  broad  at  die  mouth,  and  continues  of  that  breadth  for 
miles  up  5  from  which  place  it  is  fix  miles  broad,  and  continues 
&  for     miles  higher,  its  whole  length  is  about  2 00  miles ^  this 
fiver  lies  about  the  middle  of  the  bay  ^  the  other  rivers  are  gene* 
rally  two  leagues  broad  at  the  mouth  ^  and  fome  of  them  1 50, 
others'  120  miles  in  length  ':  The  tides  are  Icatce  diicemable, 
when  the  winds  bold  at  north-weft ;  but  at  other  times  they  flow  i 
as  they  do  in  Engtandy  only  they  apjjear  not  fa  large  5  which 
may  be  owing  to  the  tide  diffufing  itlelf  into  fo  many  Ipacious 
rivers;  The  rivers  abound  in  great  variety  of  delicate  fifnj  one  | 
Ipecies  of  which  is  by  the  L^j^l/j/j  called  a  Sbeep^S-heady  from  I 
the  rciembUmce  of  its  eye  to  that  of  a  iheep^  it  is  generally  | 
about  15  or  16  inches  long,  and  half  a  foot  broad  j  it  is  a  whole-  i 
fome  agreeable  £fh,  and  eafily  digellcd^  there  is  another  fort  I 
called  a  '^Driniu  many     which  arc  two  and  a  half  or  three  foot  \ 
long^  this  is  likewile  a  very  good  fifh,  and  very  plentiful;  there 
is  a  jelly  in  the  head  of  this  fifh,  which,  taken  cit  and  dried  in  1 
*  the  lun,  then  beaten  to  powder  and  given  m  broth,  procures  I 
ipeedv  delivery  to  women  in  labo'jr:  At  the  heads  of  the  rivers 
are  fturgcon,  and  in  the  crcelu  great  plenty  of  issa^  iifh,  as 
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pmcbi  OokciSt  uyloia,  eels  and  ieveral  others  who&  mmesarB 
unknpwhj  oyHbm  are  here  ib  plentiful  that  ibip-hduqgioiay.ho 
had  of  them  5  at  the  moulb  oi  Etimbetl)  river  tbcy  appear  cm 
ffockf  n  ftot  abofe  water  ^  there  afe  alio  in  ibme  places  great 
fbm  of  muiclcs  and  cucklet^  there  ia  alfi>  a  fifh  caAed  a  IUD9- 
fay*  leftmhliog  much  a  ij^ate,  oiJy  on  one  fidk  of  hi«  tail  grom 
out  a  lharp  bone,  like  a  bodkin,  about  four  or  five  inches  loi^ 
with  whicn  he  ftrikes  anid  wpivids  other  filh>  and  then  preva 
upon  them :  In  the  liver  RgfaJbarmockt  Mr.  Gkwr  iaw  aa  odd 
jfiut  of  Of atoie,  my  touch  relembliqg  a  maq,  only  ibniewhac  ' 
laigiirt  ftfmling  upright  in  the  water>  wirh  hit  aead»  acck^ 
IhoiiUara^  bfttau  ai|d  wafte  aboite  watery  hia  ikin  waa  tawny, 
much  like  that  of  an  fydian  j  ihc  figure  of  hia  head  was  pyraF> 
omal»  and  OiA  mtbout  haiv  j  his  eyea  larso  and  black,  as 
were  alio  his  eye-browi^  his  mouth  very  wide,  with  a  broad 
black  ftreak  on  the  upper  lip,  turned  upwards  at  each  end 
like  mudachoes^  his  countenance  was  grim  and  terrible;  Wis 
neck  I  Ihouiders,  arms,  brcaft  and  wafte  were  like  rhofe  a 
man  5  his  hands,  if  he  had  any,  were  under  watery  he  fccmcd 
10  iland  with  his  eyes  hxt  tor  f'onie  nnv:  on  Mr.  Glovei'y  arid 
then  he  pJungedj  and  in  a  little  attcr  role  again  at  alomewhat 
farther  dillance,  and  turaed  his  head  towards  hun  again,  and 
then  he  lunk  a  little  under  water,  and  fwam  fo  near  the  lur- 
facc,  that  he  could  obfcrve  him  throw  out  his  arms  and  gather 
them  in  as  a  man  docs  j  at  iaft  he  plunged  his  head  down- 
wards, by  which  means  his  tail  appeared  above  the  water, 
which  exaftiy  reiembied  that  ot  a  nlli,  with  a  broad  fin  ar  the 
end  of  it:  On  the  bay  and  rivers  there  feed  fo  many  wild- 
fowl, as  in  Winter  to  <;ovcr  the  water  tor  two  miles ,  the  chief 
of  which  are  wild  fwans,  geeie,  cormorants,  brants,  ihicld-fov]^ 
duck,  mallard,  teal,  wageooa  and  many  others:  The  rivers 
likawife  abound  in  bnams  aild,9i!ttera^  the  taeth  of  the  former 
M«  ib  Arong  aad  iharp,  that  they  gnaw  down  trees,  wherewtih 
they  make  dams  ciola  tiie  waters,  under  which  they  koep^ 
ufually  called  beaver-dams,  and  in  fome  |4ace8  lerve  lor  &ot» 
hedges:  The  ori^ina^  fpri^gfi  of  ail  thele  rivcr$  arile  at  the 
feot  of  the  Jffai3^  iDOtntains^  but  the  cat^raSv  or  falls  of 
thoie  rivera  avf  <ro^  70  milss  diftant  froni  tbetmountains  ^ 
fbei^  mottnaai^  have  thoir  haftMiiing  northward  aa  the  lake  1^ 
Caxadifi  and  run  all  along  thrh»dk^\to  OHiuitry  h>  the  &i»th> 
woft  aa  far  aa  the  jahe  -Ufiem^  whlcb^  irfom«t»httagred8  of 
katueax  The  ih^raa  all  along  the  bay  and  rtvoraar»grilefal^ 
iaMy,  .pqIv    ibm^.poiiUf.iberp  is  Come^ftut^e jcaft.«fi^^ih^ 
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earth  affords  very  few  ftoncs,  and  fuch  as  arc  ibund  are  hard 
and  tranfparent,  and  feveral  of  them  cut  gldt  at  well  as  anf 
diamond,  and  Ibme  P^irginia-Roncs  equal  diamonds  in  loftrei 
the  cliffs  in  aU  the  rivers  are  full  of  great  veins  of  ifon  oref, 
and  in  fome'  parti  of  the  country  rocks  of  it  arefeen  lying  | 
foot  above  the  earth  $  and  geneffallydie  high  country  uader 
the  tnould  is  a  mere  rock  of  iron-ore. 

They  dii^tngaifh  their  foil  in  three  Ibrts,  viz.  high,  low, 
land  marfhy  land  5  M  which  are  mixed  with  fime  faiM,  which 
makes  their  fi>il  wanner  than  the  Englifi-^  their  high  lands 
are  moftlv  fandy ,  yet  they  bear  good  crops  of  tobacco  $  only  it 
^does  ndlt'hold  its  ftreneth  ,fo  long  as  the  low  ground,  which  is 
wry  rich,  being  a  biackifh  mould,  about  a  toot  deep,  or 
Ibmewhat  more,  and  will  hold  its  Itrength  for  leven  or  ei^ht  * 
crops  fucccfltvely  without  manuring :  Their  marfh  lands  bear 
ledges  and  rufhes^  their  land  in  general  is  as  good  and  fertile 
as  rhar  of  England.,  when  the  flrength  of  their  ground  is  cx- 
haulicd,  they  never  manure  it  to  bring  it  inhearf^  but  kth 
lie  for  pafturc. 

There  arc  feveral  forts  of  timber  in  this  country  5  four  feve* 
ral  iorts  of  oak  very  tail  and  imoothj  there  is  alio  another  lort 
of  nniber  called  htckery,  which  is  hardcrthan  oak  5  there  are 
alfo  very  large  till  poplars;  and  in  fome  parts  of  the  country 
great  (lore  of  pmcs  fit  for  marts  5  there  is  alfo  black  walnut, 
cyprcls,  cedar,  dogwood,  alli,  elm,  gum-tree,  locuft,  chefnat» 
hazel,  faiTafras,  holly,  elder,  ^c.  their  fruit  trees  are  very  mi^ 
xnerous,  fo  that  there  are  few  planters  without  their  orchaids, 
.  fome  containing  1200  trees  and  upwards,  bearing  allfertsof 
Snglijh  apples,  as  pearmains,  pippins,  ru^Estins,  coftards,  ma* 
ligplds,  king's  apples,  magitens,  batchdors,  ^c.  of  which  thet 
make  a  great  deal  of  cyder  |  they  have  alfo  great  peadi-or* 
chards,  which  bear  fuch  infinite  quantities  of  peaches,  that  at 
iome  platvtations  they  beat  down  to  the  hogs  forty  bafhels  in  a 
yearj  quinces  are  alfo  very  numerous,  and  larger  apd  (met 
than  the  Englifi^  and  not  fo  harlh  in  tafte;  of  the  juice  of 
Jth^fc  they  afio*  make  quince-drink-  they  have  alfo  apricocks, 
and  fome  fort  of  En.rltjb  plumsj  but  thefe  do  not  ripen  fo 
kindly  as  they  do  jn  Engkand-^  there  are  here  fome  Ibrts  of 
pears,  but  in  very  few  plantations,  as  burgundy ^  Warden^  and 
two  or  three  other  forts,  and  thefe  as  fair,  large  and  pleafant 
as  in  Er^^land;  here  figs  grow  as  good  as  in  .5y>^/>:,  it  is  ob- 
ferved  that  neither  oranges  nor  lemons  will  grow  here,  tho* 
fhcy  4urifc  .in  u^ore  northerly  countries 3  .cherries  arc  as  plen- 
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lifial  all  tmet  Firgima  Mdieyare  in  Kent;  and  thecherry* 
tre^  gfow  generally  larger  than  in  Ei^hani^  and  bearmoro 
flentUklly  without  aiggiog  about  them,  or  pruning ;  in  Ibme 
places  of  the  woods  there  grows  wild  a  plum  fomewhat  like 
our  white  plum,  but  exceeding  it,  beii^g  much  move  juicy  and 
jMcoIent ;  the  woods  abound  10  viaes«  which  twine  about  the 
oaks  ^nd  poplar,  and  run  up  to  their  tops :  thefe  bear  a  kisni 
of  ted  grapes,  whofe  wine  is  fmaller  than  Ftittcb  claret  ^  and 
iAx.Glover  is  of  opinion,  that  if  ibme  of  thefe  vines  were  plant- 
ed in  convenient  vineyards^  where  die  litn  might  have  a  more 
kindly  influctrjce  upon  them,  and  carefully  kept  and  pruned, 
th/cy  might  afford  as  good  grapes  as  the  claret  grapes  o(  France^ 
there  is  alfo  in  the  woods  a  little  flirab  with  jl  berry  like  that 
of  our  elder,  which  is  very  plcalant  ro  eat  3  there  is  a  tree  cal- 
led a  chincopine,  which  bears  a  nut  refcmbling  a  chefnur,  anH 
with  a  rough  hufk,  but  much  imaller;  their  [gardens  yield  all 
forts  of  pot-herbs  and  fallads,  as  cabbages,  colcworts,  colly- 
flowers,  parfnips,  carrots,  potatoes  and  yams ^  they  have  alfo 
in  their  {»ardcns,  rofes,  clove-gilly -flowers,  and  varu  ry  of  other 
forts  of  Bowers;  all  forts  of  plantane,  yellow-doc  k,  burdock, 
fblomon's-leal,   agrimony,   centaury,    fcabious,  ground-fcl, 
d^arf-clder,  yarrow,  purllane  and  white  maiden  hair  grow 
wild  in  the  woodsy  on  the  fides  of  the  hills,  jifartm^  and  on 
die  bay-fide,  Soldanella^  or  fea  fcurvy-grafs  in  great  plenty  5 
thcM  'is  alfo  an  herb  called  dittany  by  fome,  and  pepper* 
wort  1»y  othersi  growing  a  foot  or  a  toot  and  a  half  high,  thcf 
leateii  are  about  the  breadth  of  a  groat,  and  ihaped  like  a 
heart,  which  (hoot  out  of  the  ilalk  and  branches  one  of  a  fide» 
directly  oppofite  to  each  other^  it  Imells  hot  like  pepper  and 
Miastlie^ngue  ^  the  diftilled  water  of  this  herb  is  one  of  the 
beft  remedies  againft  worms;  an  oanee  of  this  water  provokei^ 
iweat  plentifully  s  Here  grow  two  roots  thought  by  fbme  phy« 
fteians  to  be  Turhitb  spod,  MBcbo0cm^  they  are  both  flrong 
pnt  Mtives ;  there  grows  a  plant  about  a  ftot  and  a  half  or  two 
mtliigh,  the  leayetlire  rugged  like  thole  of  borage,  but  Ion-' 
ger,  and  about  two^  fingers  broad  about  the  (talk  where  the 
leaves  grow,  the  berries  t^heft  ripe  are  yellow  5  the  EnHip 
call  it  the  fever  or  ague-root i  .  when  this  root  is  newly  taken 
oat  of  the  ground,  and  a  drachm  and  a  half  of  it  infuied  in 
beer  and  water  for  12  hours,  it  purges  downwards  with  great 
violence;  bur  a  drachm  of  the  root  in  powder  provokes  Iweat 
only,  and  that  but  moderately;  it  is  a  little  bitter  in  tafte, 
)ind  t|ierefore  fpmewhac  hot :  In  winter  they  feed  their  cattle 
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only  with  hufks  of  Indian  corn  5  theif  horfes  arc  as  nume- 
TOUS  and  good  as  thofe  in .  £tJgland  'y   they   keep  but  tew 
flicep,   bccauie  of  the  wolves  which  infeft  the  country  5  the 
woods  abound  in  deer,  and  they  have  Ibme  rabbets,  which 
$ic  gcneraJiy  miftaiccn  for  hares*  there  are  alio  ieveral  forts 
^  ravenous  beafts,   as  wolves^   racoons,  wild  cats,  poflunpks, 
fMonacs,  flying  fi|uirrels»  and  in  the  n^ore  northerly  parts  of  th» 
Countrvfocoe  Dcara^  the  fowl  that  keep  the  woods  arc  wiU-tiirlqf^ 
tiiKkf'0\mur^  turtle-dovetB  partridgpSf  hawks  of  (everal  ibrtx, 
with  many  others  of  le&note^  tlbese  are  alfo  divers  kinds  of  IomII 
birds;  ot  which  the  mocking  bird,  the  red-bird,  and  hiim»u#' 
tird  arc  the  nooft  remarkable  ^  ihe  firft  for  variety  and  fweetnSi 
of  not68»  the  frcQpd  for  hi%  colour,  and  the  laft  for  the  iatalbigfk 
of.  bis  body ;  as  19  the  mocking-bir^  befides  his  own  imoial 
votes,  wbkh      mapy  and  a|;tceable,  he  imitateft  alt  the  biidt 
in  the  wuodsi  whence  itt9ke9ij(s  namc^  it  fiiigsiiotoiiiy  bydi^ 
but  alfo  at  aK  bouts  of  tbe  night  on  tibe  top  of  chimneys^  its 
jioftures  in  flyifig  9ie  very  odd,  fometioie^  with  his  tail  bok  up- 
right,and  his  head  down,  and  on  the  contrary ;  when  kept  tame, 
it  IS  very  teachable :  The  red-bird  takes  its  name  from  its  coiour, 
being  all  over  of  a  pure  blood-rcd:  The  humming-bird  is  fo 
Qiilcd  from  the  nolle  u  a^c  k^^s  in  flying;  it  is  of  feveral  colours, 
^nd  not  much  bigger  than  an  hornet,  and  yd  it  hath  all  the  parts 
of  a  bird  entire  rThere  are  five  or  fix  forts  of  ibakes,  of  which 
the  rattie-inake  i&  the  moft  remarkable,  bemg  about  the  big»nefs 
of  a  nian*s  leg,  and  generally  about  a  yard  and  a  half  in  k  narh ;  it 
hath  a  rattle  at  the  end  of  us  tail,  with  which  it  nukes  a  noile 
upon  the  approach  of  any  perlbn  to  it,  which  ieems  to  be  a  pecu- 
liar providence  of  God  for  people  to  avoid  the  danger  j  for  this 
creature  is  fo  venomous,  that  its  bite  is  of  ^ery  daxigerous  cor^ew 
quence,  unle&  a  proper  antidote  be  fpeedily  applied^  there ^ 
^o  long  black  iiiakesi  aa4  Aiort  thick  black  ihakes  ^  thele  latter 
{bmetimcs  fuck  cows,  and  make  them  give  bloody  milk:  Theff 
ii  .another  fort  called . tbr.  coin-ii)a]i^  bccauie  ufually  founds 
i^m-fieldst  which  is  near  a$  oig  as  the  rattle-fnak«  3,  the^fC.  «if 
alfo  many  water-iiialcfa  that  ke^p  the  f{wings  and  r'wmi   -  : 

The  Indians  m  genmUy  wcB  proportioned  as  t^  fiatiif^ 
being  fbmewhat  tall,  but  no  ways  corpulent  5  thiir  hair  is  blfok^ 
ufually  hanging  ftraight  down  3  thcic  eyc$  are  $U«i  Uack^  and 
ihcir  Ikin  tawny^  iodmiiig  to  a  hiackith  colour  5  they  live  to0e« 
th?r  in  towns,  and  every  town  is  undei  a  icveial  kms :  At  the 
firft  cORung  of  tl)e  EngUfi^  every  towa  bad  2  or  ^000  buw-men : 
For.doailis,  they  wear. 4  dcf^V^l^J^ckcd  4t)Q^t  their  nuddl^^ 
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%mi  anothfr  abotit  theif  Ihoulders-  and  for  fhoes,  tliey  ufc  pieces 
of  deer's  (kin  tied  about  their  feet:  They  li  c  in  cabbins,  about 
mac  or  ten  foot  high,  which  are  made  la  this  manner;  they  fix 
fix  poles  in  the  ground,  and  approaching  their  tops,  they  faft^ 
thcn>  together^  tnc  outfide  of  the  poles  are  lined  with  bark,  to 
defend  them  from  the  iliiuries  or  the  weather,  leaving  a  hole 
i-top  for  the  imoak ,  round  the  infide  of  their  cabbins  they  throw 
up  banks  of  earth,  which  lerve  inflend  of  >^ools  and  beds  5  all 
their  houfhold  furniture  confilb  in  earthen  pots,  wooden  bowls, 
and  thin  mats  to  lie  on,  which  are  allot  their  own  mannfa^lure: 
Their  fare  is  Indian  com,  yenilbn,  wild  turkies,  oyfters,  frefh 
•   water-fifh,  and  all  the  wild  beafts  of  the  woods :  They  arc  pro- 
hibited the  keeping  either  cows,  fheep,  or  hogs,  by  the  Fr^Hfi^ 
kaft  they  Aioqld  make  bold  with  more  than  their  oWh:  Their 
manner  dfeatchitig  fifh  is  this  5  «t  the  head  of  riieir  canoes  they 
fix  t  hearth,  on  which,  in  ft  dark  night  they  make  a  blaze  of 
■  fuie>trce,  and  paddle  their  canoett  afong  the  fhore  in  'fhallovj^ 
imer;  the  fifh  fecinffthe  light,  come  as  thick  as  they  can  fwitt 
about  the  headi  of  w  canoes  ^  then,  ^rii  Iharp<pointei!  Aickt, 
they  prick  them,  and  take  thm  tip  into  the  canoe :  Their  prieib  - 
aie  generaHy  thought  to  t>e  conjurers ;  for  when  they  want  iain» 
Me  of  diefe  priefts  goes  into  a  private  cabbin,  andliy  his  invoca- 
tions, he  caufesaplentiffl  fait  thereof,  whidi  they  call  j0!^i>g 
cf  Rain:  They  ofifer  the  firft  fruits  of  every  thing  they  have: 
They  bum  the  oodies  of  the  dead,  and  few  up  the  aines  in  mats, 
and  place  them  near  the  cabbing  ot  their  relations :  Some  of  them 
lay,  that  the  God  of  the  BngUfi  is  a  good  God  5  but  their  own 
an  angry  God,  who  often  beats  them:  Every  town  ahiKjft  differs 
in  language,  and  yet  none  of  them  is  copious  j  as  may  be  feenby 
their  frequently  exprefling  their  minds  to  each  other  by  figns : 
Their  money  is  of  two  forts  5  one  made  of  a  white  kind  of  inell^ 
which  they  divide  into  fmall  parts,  and  put  on  a  firing  in  the 
manner  of  beads ;  this  they  call    cache  j  the  other  ibrt  is  a  blue 
/hell  ordered  in  the  lame  manner,  and  which  they  call  Romda  ^ 
this  laft  is  the  bafer  fort,  of  which  half  a  yard  is  eouai  to  our 
nine- pence  5  thf  principal  Indians  wear  Ibme  of  this  fort  on  their 
deer's  Ikin,  laid  on  like  lace  t  All  their  cottifflodittes  confift  iii 
deer's  ikin  and  fome  beaver,  which  they  exdiartge  with  the 
Bfi^lip  for  guns,  gun-pow^fer,  (hot,  and  ortndy  :  They  recktm 
tbeir  time  only  bv  the  changes  of  the  moon:  Their  winter' is 
iiiually  in  Novempeff  Skcemer^  ^nA  JafMry ;  They  are  very' 
Itvci^ful,  for  if  any  one  of  thetti  hsj^pen  to  be  flam,  (ome  of  hia 
relations  wil  kill  the  murderer  or  f»nie  of  hft  ftttiilyi'tho*  for 
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two  or  three  generations  after:  Their  ufual  way  of  core  in  moft 
iow«rd  diftempers  is  by  deco£Hons,  which  they  make  partly  pec- 
toral, IMUtIv  fodorificy  and  which  they  ftdniiiiiHier:twice  or  thrice 
8  day,  in  fne  quantity  of  half  a  pint  at  a  time  ^  but  they  give 
nothing  to  procufe  vomitiw  in  any  diftemper,  looking  oo  it  as  a 
bad  omen  chat  the  diieaial  will  die$  they  aie obferved  to  t/k 
.neither  bkediiig  nor  cuppio^:  Every  luaum  canieaapowd^ 
About  him  to  cure  the  bite  ot  ihake«,  and  aloaoft  in  every  town 
this  powder  is  differently  compounded  s  The  Indians  arc  fre- 
quently lubjeS  to  Violent  cholics,  which  afterwards  terminate  in 
palHes. 

Their  manner  of  planting  and  ordering  tobacco  is  this,  in  the 
twelve  days  they  begin  to  low  their  ked  in  beds  of  fine  mould, 
and  when  the  giants  are  grown  to  the  breadth  of  a  fhilhng,  they 
are  fit  to  trinlblant  to  the  hiUs^  for  in  their  plantations  they 
make  fn\aU  hills,  at  about  the  dillancc  of  four  feet  from  eaca 
other,  lomewhat  in  the  manner  of  hop-yards;  thcfr  hills  being 
prepared  againit  the  time  the  plants  are  grown  to  the  above- 
nunrioned  bigoeis,  which  is  about  the  beginning  of  A  fay they 
then  in  moiltweather  draw  the  plants  out  of  ^heir  beds,  and 
replant  them  in  the  hills,  which  they  afterwards  carefully  weed  ; 
when  the  plant  hath  pot  forth  &  many  leaves  as  the  ground  will 
nouri(h  to  a  fubilanceand  largenefs  as* will  hiake  them  faleable» 
they  then  take  off  the  top  of  the  plant^  if  the  gropnd  be  very 
rich,  they  let  a  plant  put  forth  twelve  or  fiirteen  leaves,  before 
,  they  top  it  J  if  poor,  then  not  above  nine  or  ten,  and  fo  in  propor- 
tion to  the  gpodnefs  of  the  foil  ^  after  the  top  is  taken  ofi^  the 
plant  grows  no  Mghcr,  but  will  afierwaida  lend  ferth  fuckers 
Mtweeathe  leaves,  which  they  pluck  away  once  a  week,  till  the 
plant  come  to  per&fiiop,  which  it  does  in  ^uguft  i  then  in  dry 
weather,  when  there  is  a  gentle  bieeae  of  wind,  they  cut  down 
what  is  ripe,  lettii^  it  Ue  about  firur  hours  on  the  ground",  till 
the  leaves  mat  ftood  ftrutting  out  611  down  clole  to  the  ftalk^ 
then  they  carry  it  on  their  ihoulders  to  their  tobacco-houfes, 
where  a  peg  is  driven  into  the  flalk  of  each  plant  ^  and  as  faft  as 
they  arc^  P^gg^^l,  they  arc  hung  up  by  tiic  p^gs  on  tobacco-  ■ 
fticks,  lb  near  each  other,  that  they  juiltouch5  thus  they  let 
them  hang  for  five  or  fix  weeks,  till  fuch  time  as  the  ilem,  in 
the  middle  of  the  leaf,  will  break  in  the  bending  of  itj  then 
when  the  air  has  lb  moiftened  the  leaf,  as  that  it  may  be  handled 
without  breaking,  they  ilrike  it  down,  ftrip  it  ofFthe  ftalk,  bind 
it  up  in  bundles,  and  pack  it  into  hogfheads  for  ulc :  Sometimes 
they  are  forced  to  plant  their  him  twice  or  thrice  over,  oti 
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account  of  an  earth-worm,  which  cats  the  root ;  and  when  the 
plant  is  well  grown,  they  luffer  damage  by  a  worm,  that  devours 
the  leaf,  called  a  horn  worm,  which  is  bred  u^m  the  leaf  j  if 
thdc  worms  be  not  careful iy  taken  off,  they  will  fpoil  the  whole 
crop  :  In  Auruft  1 557,  there  happened  all  over  Fir^hiia  a  quit, 
or  llorm  of  wind  and  ram,  which  continued  for  three  days  with 
fuch  violfnce,  that  the  like  was  hardly  ever  heard  of-  it  began 
and  continued  blowing  at  eaft  with  luch  fiercenels,  that  above 
one  half  or  the  crop  of  their  tobacco,  which  was  then  ftandinu  in 
the  fields,  was  blown  away  and  turn  to  pieces ;  the  tre^s  in  the 
woods,  all  over  the  country,  were  rooted  up  in  great  numbers; 
the  waters  in  the  bay  were  at  ibme  places  driven  a  great  way  into 
the  woodsy  and  iuch  as  had  houled  their  tobacco,  had  their 
lioufe9  blown  down,  and  their  tobacco  (polled  s  The  plaotei^'s 
iiiOi4e3  are  buik  all  iilong  the  banks  of  the  rivers,  for  the  cofive- 
nicncy  of  /hipping  ^  they  build  after  the  M%HJb  roanner»  whiten* 
ing  the  infidie  of  their  houfes  with  iMftftry  oiade  of  burnt  oyftcr- 
fl^clls  inftead  of  lime:  Their  water  is  pure  and  wbolffome,  aod 
all  from  fprings,  of  which  the  cbuQtry  is  fo  fuU|  that  thi^re  ia 
ftarce  aiioi4e  withoiit  obe  at  the  door. 

Tbe  Quantity  of  a  Degree  of  a  rrm  Circle  in  Engli/li  MeiUurr; 
^  Mr^  Norwood.  Phil  Tranf.  M"*  lad.  p. 

yd^NO  1535,  lAxJUoriJoood  oblerved  as  exaAly  as  poffiblc,  * 
at  the  fummer  folftice,  the  altitude  of  the  fun  at  noon  in  the 
middle  of  the  city  of  Tork  with  a  fextant  of  more  than  5  foot 
HadiuSy  and  found  it  to  be       ;3'.    And  having  formerly,  'viz, 
in  1553,  obkrvcd  the  like  altitude  near  the  tower  of  Lorido):,  he 
ibwnd  It  to  be  52°  1'.    V\hc'Anipon,  he  ^dually  mcvilurcd  with 
chains,  the  greaieil  part  of  the  way  from  Tork  to  London,  and 
where  he  mcaiured  not,  he  paced  it;  wherein,  l;ie  {aid,  by  cuflom 
he  came  very  near  the  truth ^  obferving  all  tlie  way  became,  with 
a  circumfercntor,  the  principal  angles  oi  poiition,  or'windinj^s  of 
the  road,  with  a  compe  tent  allowance  for  other  iinaller  windings, 
afcents,  and  dclcents;  not  laying  thefe  down  bv  a  protrador  after 
the  ufual  manner,  but  framing  a  tdble  much  more  exaft  and 
fitter  for  thispurpole  ;  and  thus  he  found  the  diftance  of  the 
parallel  of  lork  from  that  of  I.ovdon  to  be  9149  chains,  every 
chain  beieg^  poles,  or  99  feet,  reckoning  16  f  feet  BmUJb  to  a 
Mile  J  now  the  above  9149  chains  bcin^  equni  to  2   2  8',  the 
^^ferense^of  latitude  between  the  two  cities,  by  a  little  calcula- 
•^lon  it  apy«ars»  tl^^t  one  degree  of  a  gieat  circle,  meafured  00 
jdie  earth)  it  $^7l|k^  of  W  ^%     in  l^uod  owobcn  }57aoo,  or 
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12^54  poles,  which  make  556  furloni^s,  and  14  polc^,  or  ^9  | 
Mnglip  miles,  and  14  poles 5  reckoning  8  furlongs  to  a  mile,  and 
40  poles  to  afttrlong^  which,  compared  with  M.  ^Pkard's  mca- 
Ibrc  of  a  degree,  will  be  found  t6  cpmc  very  near  it  5  for  he  find- 
ing 71  miles  nearly,  at  5000  feet  to  an  Englifi  mile,  which  auJic 
%6^oco  feet  ^  whereas  the  69  ^  EngUp  miles  and  14  polo^ 
n>und  by  Mr.  Nor'wood^  amount  to  3^7200  feet,  reckoning  5280 
fcrt  to  an  EngUfif  mile,  as  the  true  meafore  of  it  is  5  whence  the 
dif&rence  between  thefe  two  meafures  appears  to  be  no  more  than 
2200  ftct,  which  is  not  half  an  EngUp  mile  by  440  fat  $  the 
circum&rrhc^  of  the  ^arth,  according  to  this  meafure  is,  2505^ 
miles  nearly,  and  the  diameter  79^^. 

Of  the  Bge&i  vf  Thunder  and  Lightening  on  Sea  Gompaffitf 
>  Rmarks  an  the  gradual  jiiteratiim  nfthe  -Temperature  ^  tb$ 
Air  in  diffirm  Countries  ^  of  an  uncommon  Hygroicope,  tSc-  ^ 
Phil.  Tranf.  N''  12?.  p.  ^47. 

IN  th?  luitiideof  'Bermuilis^  Mr.  Grofrofr  of  New  EfiHd>''if 
was  fa  priitil  uiih  a  drtadful  flonn  of  thunder  ami  lightning, 
which  aft-ecled  his  compels  in  luch  a  m  iiinrr,  that  the  lov.th  and 
north  point«:  had  changed  pofitions;  and  tho'  the  flower  de  Luce 
was  brought  to  point  diredly  north,  it  would  immediately,  as 
iibon  as  it  was  at  liberty,  return  to  its  new  diredion  j  and  in  the 
jn^me  manner  every  coiiipaf^  in  the  fliip  was  aflfe^ed,  ami  thefe 
thunder-ftruck  compafles  never  recovered,  as  far  as  is  known, 
tbeir  right  direclions  again.  ' 

In  America^  as  far,  at  leali,  as  the  EtigUJb  plantations  have  ex- 
tended themfelvcs,  there  is  an  extraordinary  alteration  as  to  the 
temperature  of  the  climate,  fince  the  Europeans  firft  began  to 
lettie  there  ^  which  change  is  generally  aftribed  to  the  cutting 
flown  of  vaft  woods,  as  aJlb  to  the  clearing  and  cultivating  of  the 
(Country  $  but  that  Jreksnd  fhould  be  liibjed  to  fuch  a  CMI^  of 
temperature  without  any  fuch  manifeil  caufe,  doth  very  much 
invalidate  that  realbnj  for,  if  it  be  true,  as'ibme  computei  that 
this  l^ingdom  was  better  inhabited  and  manured  before  the  late 
civil  wars,  than  at  prelent,  viz,  1^75,  it  AiouU,  aceoiding  t6 
the  realbns  siHedged  fer  the  change  of  temperature  in  Americd^ 
bb  radier  grown  more  intemperate,  viz.  for  want  of  cultivation  $ 
but  the  contrary  is  oblervable  here,  viz*  that  this  country  becomes 
every  year  more  and  more  temperate :  And  it  has  not  been  un- 
ufual  here  to  have  froft  and  deep  {hows  of  a  fo  tnight's  and  three 
weeks  continuance,  and  that  twice  or  thrice,  an  1  il'metimes  oftner 
in  a  winter 5  nay,  great  rivers  and  lakes  to  hav^  been  frozen  all 
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©vcr  5  whereas  of  late,  efpecially  for  theie  two  or  three  years  laft  - 
paft,  u  e  have  had  Icarce  any  froft  or  fnow  at  all  ^  neither  can 
this  extraordinary  alteration  be  afcrihed  to  any  fortuitous concourfc 
of  ordinary  circumlianccs,  requilite  to  the  production  of  fiir  wea- 
ther^ becauie  it  is  manifeft,  that  it  hath  proceeded  gradually^ 
eteiy  year  becoming  noore  temperate  than  the  preceeding:  Tho' 
it  be  obierved,  that  froily  and  Ihowy  winters  make  early  fprings^ 
and  tbo' there  had  been  Uttk  of  either,  in  the  winter  75,  yet  there 
■ever  was  ohferved  a  more  forward  Iprinjg  in  Ireland^  there 
lumng  been  a  great  nuniber  of  ripe  cherries  in  ^ri7 :  The  wind 
keqps  for  the  moft  part  between  the  north-weft  and  the  Ibuth, 
and  ieUom  at  eaft>  and  ieldomer  fttU  at  north  or  north-eall. 

Fdr  a  hygrofcopey  take  two  pieces  of  deal-board,  tho*  poplar 
woold  do  better,  each  about  two  (bot  long,  and  a  foot  or  more 
m  beeaddi,  A    Plate  IL  Fig.  i.  which,  afterbeii^  well  plained 
'  moA  fliocten,  that  dieir  edges  may  meet  even  together,  are  to  be 
ftAened  at  each  extremity  between  two  ledges  of  oak  CC,  two 
inches  broad  j  this  done,  fuppofing  \  of  an  inch  to  be  the  utmofl 
diftance,  that  thelc  two  boards  would  flirink  afundcr  in  the  drieft 
weather  5  then  taking  a  thin  piece  of  brafs  D,  two  or  three 
inches  long,  and  \  broad  5  and  upon  one  edge  towards  the  extre- 
mity, meilunngl-  of  an  inch^^i,  and  dividing  it  into  five  equal 
parts,  and  with  a  fnaall  hie  making  them  into  lb  many  fine  teeth  ; 
this  piece  of  brals  was  placed  flat  a-crols  the  joining  of  the  two 
boards,  and  one  extremity  nailed  by  means  of  two  holes  bb  to 
the  b(»ard  A  only  5  the  other  end  was  kit  frc'c,  reaching  to  a 
fuificicnt  lenn^rh  over  the  board  B  5  next  there  was  m  ule  a  pinK^a 
with  as  many  teeth  as  the  piece  of  brais  had,  on  the  end  of  a 
piece  of  thick  iron  wire;  tKis  axis  F  with  its  pinion  was 
taftened  in  fuch  a  manner  to  the  other  board  B,  by  means  of  the 
jinall  arm  £,  and  fitted  to  the  teeth  of  the  brafs  plate,  that 
iriien  the  boards  (brink  afunder,  the  piece  of  brais  is  alio  drawn, 
and  torni  this  axis,  by  means  of  its  pinion,  more  or  lefs ;  and 
thus,  if  ever  it  happen,  that  the  boards  gape  but  |:of  an  inch 
afimder,  this  axis  will  have  made  one  entire  revolution  5  where* 
SosCf  putting  a  long  index  G  G  on  the  extremity  of  this  axis,  and 
making  a  circle  round  it  with  the  uiual  sraduations,  numbered 
iroiD  any  point  at  pleaiuie,«the  motion  of  the  index  backwards 
and  forwards  will  Ihew  the  degrees  of  the  dryne&  or  moiftneft  of 
the  atr:  Now  thb  axis  may  be  made  to  pafi  thro'  a  round  plate 
of  wood  or  metal  to  conceal  the  contrivance,  as  in  a  dock  or 
watch:  It  is  to  be  obfcrvcd,  that  the  boards  be  fadened  to  the 
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^edgc8  oftly  at  the  cuter  edges,  as  at  aattat  that  they  may  h*fe 
^he  greater  liberty  of  fuelling  and  fhrinking. 

Plate  II.  Fig.  2,  reprefents  a  kind  of  large  flying  beetle  ot  a 
clark  ftuntng  brown,  with  a  huge  pair  of  horns,  in  proportion  to 
the  body,  ftiaped  and  branched  exaaiy  like  thole  ofaftagor  hart, 
ftotn  which  laft  it  i»  denominated  in  Virginia  and  N(fW  Eti^iam 
the  flying  hatt  $  it  flics  high  and  fwift,  and  rcfta  tooft  oonmioiily 
upon  branches  or  trunks  of  ftanding  trees  j  where,  ^fton  a;?  it 
flights  il  begins  a  Ihrifl  chirping  note,  whifch  it  railw  gradually 
till  it  make  the  whole  wtxjds  retdund,  and  again  gradually  finks, 
till  it  end  irt  a  kind  of  fifent  murmur,  as  if  the  little  ammal  hid 
fung  itfelf  a-fleep^  then  it  flies  to  fome  otter  place,  andbegM 
the  lame  tune  again :  Ite  horns  are  of  a  ihiflftitt  ham  iiiMmfcc,' 
iiiHl  their  tips  are  in  the  fame  plane  with  the  beuy.        ^     '  ^ 
The  tefticlesof  an  animal  called  muflc-qualh  do  fitteU  ftiong« 
niuik  ;  and  fome  of  them  keep  a  long  time,  tifl  they  becpy  wM« 
and  black,  (mellinc^  as  ilr()n-|lv  a?  at  firlt,  and  nothir^  WTSOt 
the  fccnt  of  that  commonly  iold  for  mufk  in  the  Ihops. 


M 


Of  the  Itxture  qfTrees  5  and  of  Ammah  sif  Wine  5  by 
wenhoeck.    Phil.  Tranf.  N'' 127.  p.  <>5  5' 
Lei'vcenhmk  difcovcred  m  federal  trees  two  Ibrts  of 
_ ,  _    vcflels  or  pores,  and  he  was  of  opinion,  that  the  larger 
^eflels  coiiveyed  upwards  the  matter  which  ferves  for  the  encreaic 
of  the  tree «  and  riiat  fome  particles  did  again  delcend  m  the 
fmaller  veflcls  to  the  roots,  whereby  a  circulation  was  maintai^d 
alio  in  trees 5  he  likewife  difcovered  a  third  fort  of  veflels,  iflu- 
inc  from  the  middle  of  the  pith  horizontally  to  the  circum^rence, 
whereas  the  other  two  aicended  diredUy  upwards  j  io  that  the 
whole  body  of  wood  confifts  of  nothing  but  fmaU  hollow  pipes : 
The  pipes,  of  which  the  firm  wood 'confifts,  arc  in  manv  places  as 
ckar  as  cryftal  j  and  in  other  places,  Acy  fecm  to  conlift  in  part 
of  finall  globules  5  the  great  veflcls  arc  generally  fumifhcd  with 
fmall  membranes,  which  cat  through,  may  be  feen  to  he  obh- 
emely  in  the  veifeis,  and  thefc  he  conceives  to  be  valves  5  Ut, 
Gfrm  makes  alio  mention  of  pithy  valves  in  his  Avatmif  ijr 
9iants  p.  71 5  but  he  pmves  by  feveral  arguments,  that  there  aft 
no  valve^t,  either  in  the  fap-veflels  or  air-v  eflcls.  Plate  II.  Fig.  3, 
A  B  is  one  of  the  great  pores  or  veffi3s  of  an  afti-twig  6*  onfe 
year's  growth,  cut  lengthwifc'diroj*  the  middle  of  the  poretj 
which  vcffel  confilled  ot  tranfparent  globules,  wherein  ^'g^^^ 
plainly  feen  the  finall  oblique  membranes  caHed  vidveSi'  whtch 
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membranes  do  not  lie  with  their  upper  part  extended  one  and 

the  fame  way,  but  in  luck  a  manner  that  two  fides  of  them 
wuh  iheir  upptr  end  reach  towards  each  othtr,  as  C  C  and 
DD:  Fig.  4.  AB  exhibits  fome  of  the  fmall  veflcls,  that 
make  up  the  firm  wood,  cut  oft'  clofe  to  the  bii  k  Icngthwife  5 
of  thefe  veiTcU  there  lie  8,  10,  or  12  together,  as  at  C  and  Ds 
Fig.  5.  AHHDEFG  is  the  eighth  part  of  the  wood  of  ao 
aih-twig,  one  year  old,  cut  tranf?erfely,  confiding  of  large 
vcfifels,  diftlnng  m  bigneis,  and  the  reft  of  the  wood  is  an  in- 
finite number  of  fmall  veffcls  or  pores5  GH  arc  veffels  hav* 
iog  their  origin  rrom  the  pith,  and  terminating  m  the  circum- 
fereaoe  isf  ,thc  woody  part:  II  arc  the  very  fmall  veflels  that 
ar»  accoonted  to  be  the  firm  wood  ^  i£  K  F  is  the  pith  of  <h« 
twig  vnnfiiliog  of  veficki  ox  bladders,  that  have  7  or  8 
woA  iic  Tory  ctttiotifly  with  their  iidf «  towards  each 


M«  Jsemnifoeck  pbferved  &ver*l  timet  in  a  delicate  Freucb 
wiiie  of  'A  year  ol4  fmall  living  creaturei^  fhgped  like  eds,  ai 
AB  Fig.  6.  having  en  their  iof<ehead  a  convexity  likeacret 
cent,  both  the  hinder  an4  forc-partt  were  as  tranfparent  aa 
cryftair 

'jttt  IfydraMc  £o|^.  Phil.  TtanC  V  ia&  p.  ^yp, 

THE '^etfeft  of  this  engine  it  tothlow  out  water  to  a 
great  di&ance,  by  the  <k»mprefifion  of  the  ^atdlr  forced 
out  thro'  a  tube,  which  tumine.  every  way,  is  thereby  feted  to 
dire£l  die  jdt  «f  ilpater  to  the  ^aciea  where  the  Are  is  to  be  ex« 
tingui^cd^  what  is  peculiar  in  this  engine,  is>:  that  the  jet  of  ■ 
the  water  is  continual  and  not  interrupted,  even  when  the 
fucker  (;f  the  pump  ceales  to  force  :  This  engine  is  a  ched 
of  copper  A,  Fi^.  7.  Plate  II.  pierced  above  wuh  many  holes 
B  B,  holding  Within  it  the  body  of  a  pump  E  F  M,  whole 
Aicker  D  E,  is  raifed  and  lowered  by  two  levers  C  O,  C  0» 
with  each  of  them  two  arms  fo  as  to  he  wrought  by  the 
hands  of  a  mauj  and  each  lever  is  pierced  in  the  middle  by  a 
morrife  aa^  wherein  an  iron -nail,  which  paffes  thro*  the  han- 
dle of  the  fucker,  turns  when  the  fucker  is  raifed  or  lowered  |  ^* 
near  the  body  of  the  putnp  is  a  copper-veflel  1  H  K,  which 
commum:ates  with  it  by  the  tube  G,  with  M^thfif  ilibe 
JLN  L,  which  in  N  may  be  turned  every  way. 

To  make  dds  engine  play,  water  is  poured  upon  the  chei];» 
which  enters  in  at  tne  holes  in  its  covers  this  water  is  drawfi 
ii|ao  the  body  of  the  puaiiP'at  the  helc  F>  when  the  dicker  is 
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raifed  ^  and  when  the  fame  is  dcprcflcd,  the  valve  of  the  hole 
F  fliuts,  and  forces  the  waiter  thru'  the  hole  M  into  the  tube 
G,  whole  \  lilvt:  H  being  railed,  the  water  enters  into  the  pot, 
and  filling  the  bottom,  it  runs  thro'  the  hole  K  into  the  tube 
KN  L,  in  fuch  a  manner,  thar  when  the  water  is  higher  than 
the  tube  K  N  L,  and  the  hnlc  of  the  tube  G  is  (hut  by  the 
valve  H,  the  air  inclukd  m  the  vciTcl  hath  no  ventj  and  it  hap- 
pens, that  when  you  continue  to  make  the  water  enter  into  the 
veflel  by  the  tube  G,  which  is  much  thicker  than  the  aperture 
at  the  extremity  L,  at  which  it  is  dilcharg'd,  it  muft  needs  be, 
that  thefurplus  of  the  water  that  enters  into  the  vc£Cclyand  ex- 
ceeds that  which  at  the  fame  time  iiTaes  thro'  the  fmall  end  of 
the  jer,  compre&stheair  in  the  veficl»  by  which  mean^  whiift 
the  fucker  is  raifed  ag^,  that  new  water  may  enter  into  the 
body  of  the  pumoa^  the  comprefled  air  in  the  veflisl  drivef  tW 
>  furplus  of  water  by  its  fpring,  in  the  mean  time  that  new 
depreiTton  of  the  iucker  makes  more  water  to  enter,  and  cau* 
fcs  alfi>  a  new  compreiTion  of  air  5  and  thus  the  flmm  of  ^thcr 
water,  that  ifliies  by  the  jet,  is  contboaL 

J[  direS  and  geometrical  method  cf  invefligaring  the  apbelia^ 
excentricitieSy  and  proportions  cf  the  orbits  cf  the  primary 
^lanets^  moitbcut  fuppoRng  the  equality  cf  the  angk  if 
Motion  at  the  Cfther  Focus  cf  the  'Planets  Elhpfis;  iy 
Mr.  EdtD.  Halley,  Phil.  Tranf.  N"*  ia&  p.  ^83.  'IrOih 
flatedfrom  the  Latin* 

THE  annual  motion  of  the  earth  m  the  ecliptic,  is  the 
caule  of  an  optical  inequality  m  the  motions  of  the 
other  planets;  well  known  to  the  Copernican  alironomers  by  the 
name  of  the  parallax  of  the  orbit 5  this  inequality,  which  is 
cafily  difcovcred  by  obfervations,  Mr.  Halley  coijlhtutes  the 
folid  bafis  of  his  fubfcquent  method^  where  bcildes  obferva- 
tions, nothing  more  is  fuppofed  than  that  the  orbits  of  the 
planets  be  elliptical,  that  the  lun  be  m  their  common  focus,  and 
m  Hnc,  that  their  periods  be  dilcovered  in  luch  a  manner,  as 
that  no  fenfible  error  can  arife,  at  lead  in  two  or  three  revolu^ 
tions  ;  theie  things  being  granted,  let  S  be  the  fun,  Fig.  8*  PI.  If* 
A  B  C  D  £t  the  orbit  of  uie  earthy  Pthe  planet  J^rs^  which  is 
to  be  preferred  on  many  accounts  ^  and  io  the  firft  place  let  tha 
true  time  and  place,  wherein  Mars  is  in  oppofition  to  the  fun, 
be  oUerved^  for  then  the  fun  and  the  earth  are  in  the  fame 
right  line  with  MarSf  or,  which  always  is  the  caie  when  it  hm 

latitttdoi  with- that.  pMot-  where  a  perpendicular^  let  fall  fiom 
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j^/rtrf  meets  the  plane  of  the  ecliptic 5  thus  in  the  fcheme,  S  A 
and  P  are  in  a  right  line  ^  then  dret  6Sj  ciays  Mars  returns  to 
the  lame  point  P,  wHcre  it  was  in  oppofirion  to  the  fun  in  the 
fermer  obicrvarion^  but  fince  the  earth  cloe>s  not  return  to  A 
till  after  73oi  days,  in  B  it  refpefls  the  fun  in  the  line  SB,  / 
ttid  Mars  in  the  line  fi  P  $  and  obienriiig  the  longitudes  of  the 
Itin  and  of  Mars^  all  the  ang^es'of  the  triangle  P  fi  S  are  given  ^ 
god  fuppofing  P S  100000  parts  the  lengtb  of  thejinc  6 Bib 
{bund  in  the  fame  parts  ^  m  the  fame  manner  after  4  fecond 
period  of  Mars^  the  ciarth  being  in  C,  the  line  S  Cisioundy 
and  fo  likewife  the  lines  S  S  S  F  ^  and  the  di&rences  of 
die  ob&nred  placet  of  the  fun,  are  the  angles  at  the  fun  A  S  B» 
BSQ  CSD,  DS£$  and  thas  at  jbngth  we  come  to  this 
Mometfical  problem,  viz*  three  lines  meeting  in  one  of  the 
rodijf  the  ellipfi^  being  given  both  in  length  and  ]X){]tion,  it 
it  fcquired  to  nnd  the  length  of  the  tranfverie  diameter  toge* 
Aer  with  the  diftance  of  the  Foci-j  the  refolution  of  which  is 
alio  extended  ro  the  other  planets,  if  after  knowing  the  theory 
of  the  earth's  motion,  we  inveftigatc,  according  to  the  method 
propofed  by  Di.  Ward  Biihop  of  Sarutn^  in  his  jifironomia 
Geomeiricay  Lib,  %.  ^arr,  2.  C<^p.  5,  three  diflances  of  any 
planet  from  the  fun  in  their  polinons;  bur  bccaule  the  Dr. 
luppofc's  a  planet  to  move  in  its  orbit  in  fuch  a  manner  as  in 
equal  times  to  defer ibe  equal  angles  about  the  other  Focus,  and 
upon  this  builds  his  calculation  ;  it  docs  not  feem  improper  to 
ihcw  how  the  fame  thing  may  be  done  Without  a  fuppofition 
which  is  inconfiitent  with  obiervation. 

Let  S,  Fig.  ^  be  the  fun;  A  L  6  K  the  orbit  of  the  earthy 
and  let  P  be  the  planet,  or  point  in  the  plane  of  the  ecliptic, 
whete  a  perpendicular  from  the  planet  meets  it  ^  let  A  B  be 
the  line  of  the  ^pfes  of  the  earth's  orbit:  In  the  firfl  place 
let  the  longitude  and  latitude -of  the  planet  in  P  be  obferved, 
tegctberwith  the  longitude  of  the  uiniiromthe  earth  in  K$ 
aiM  alter  a  revohition  of  the  iame  planer,  the  earth  being  in  L, 
let  again  the  pofitioM  of  the  planet  and  of  the  fon  be  olnerve4^ 
at  beibre$  now  from  the  obferved  longitades  of  the  fun  and 
aphdion  of  the  earth,  the  anf^es  ASK,  A  S  L  are  given^  and 
confequendy  die  (ides  S  K,  and  S  L ;  for  if  the  angle  of  the 
CO  equated  anomaly  be  acute,  the  proportion  is,  as  the  di£R:- 
rencc  of  the  mean  diftance  and  of  the  cofine  of  the  anplc  mul- 
tiplied into  the  ecccntncitv  to  the  aphelion  diftance,  lo  is  the 
parhelion  diftance,  to  the  dilfancc  ot  the  planet  from  the  faa 
in  the  given  anomaly  5  i;^ut  if  the  angle  be  obtufe,  the  fir^  tcrm^ 
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of  the  proportion  is  the  fum  of  the  two  parrs,  as  their  difference 
was  in  the  firft  the  former  analogy:  Isiow  in  the  triangle 
K  S  L,  the  iides  K  S,  L  S,  -md  the  angle  K  S  L  arc  given  ;  the  • 
fide  K  L,  and  the  angles  i»  K  L,  S  L  K  are  required:  Again 
in  the  triangle  K  L  P  are  given  the  fide  K  L,  the  angle  K  PL 
the  difference  of  the  obrervcd  longitudes  of  the  planet,  and 
P  K  I>  the  diiterence  of  the  an^:^ les  S  K  L  lafl  found,  and  S  K  P 
the  elongation  ot  the  planet  from  the  fun  in  the  firft  obierva- 
tion,  and  L  P  is  fought :  Then  m  the  triangle  L  S  P,  the  fides 
X* S,  LP,  and  the  angle  P  L  S  the  elongation  of  the plsaec 
fix)m  the  fun  in  the  fecond  obiervation  arc  given,  the  £de  S 
«nd  the  angle  L  S  P  are  required  ^  which  being  found,  as  S  P 
is  to  L  P»  is  the  tangent  the  latitude  obferved  ftom  L|  ID 
the  tangent  of  the  incUaa|ion  or  latitude  at  the  fun^  «od  asdic 
oofine  of  the  inclioattoniBtio  the  radius,  fo  is  S  P  the  curtate  di- 
'  ftance,  to  the  planets  true  diftance  from  the  fiinr$  and  thus  w 
find  the  position  and  length  kni^ :  Now  it  ccautm  to  0i€w 
liow  irom  three  given  dift^nces  -from  die  ixck^  together  widi 
the  tntevcepted  at^gles,  the  mean  diftanoe  may  be  ibund  widi 
die  eccentrKity  of  the  ellipfis. 

Let  S,  Fig.  lo.  be  the  fan,  and  S  A,  S  Bt  8C  three  diftan- 
ces  fai  due  pofition^  and  dnwing  A£,  BQ  let  AB  he  the 
Aikuioebf  the  jRmci of  anhypcrbola,  and  S  At^ 5  B  =  £H 
the  tranfverfe  diameter;;  fappo£ng  which,  let  die  hyperbolic 
line  be  defcribed  whofe  internal  Focus  is  the  pobt  A  the  extre- 
miry  of  th.  longer  line  S  A:  After  the  fame  manner  let  B  and 
C  be  the  Foci  of  the  other  hyperbola,  whole  diamercr  S  B 
—  SCn::  KLj  from  which  let  the  hyperbolic  line  be  dclcrib-  ' 
ed,  having  its  internal  Fociii  in  the  point  B  ^  1  fay  thefe  two 
hypcrbola*s  thus  defer ibed  interfc6l  each  other  in  the  point  F, 
which  is  the  other  Focus  of  the  fought  ellipfis  ;  and  drawing 
the  line  FA,  F  B,  orFG^  S  A~j- FA,  SB  +  FB,  or  S  C 
-j-  F  C  will  be  equal  to  the  tranfverfe  diameter,  and  S  F  is  the 
diflarce  oi  the  Foci-,  which  being  fuppofed,  the  defcription  of 
the  elhpHs  is  very  eafy  ^  but  lince  the  rcafon  of  this  conftruc- 
tion  is  not  clear  to  every  (uie,  it  wili  not  be  improper  to  lilu- 
ftrate  it  a  little  ^  therefore  I  fay,  that  from  tiie  known  pro* 
perty  of  the  eUipfis,  SB  -4«>  F  B  S  A  4-  PA,  and  tranfpo- 
ting  the  members  of  the  equation,  fB*^FA=SA^$Bi^ 
-fe  that  tho'  F  fi  and  F  A  be  nnknowo,  yet  thaar  difiereoce  it 
eoiial  to  S  A  —  SB,  that  it,  £ H $  and  fince  it  is  the  nature 
ot  the  hyperbola  to  have  any  two  lines  froan  its  F^ci  to  any 
poifttt  in  iti  curr e  conftaotjy  dificring  by  the  ^sansity  of  the 
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tranfvcrfc  diameter ;  it  is  plain  that  the  point  F  is  fomcwhcrc 
in  the  curve  of  the  hyperbola,  whofe  traniverfc  diameter  is 
eqoal  to  S  A  —  S  B,  and  the  Foci  A  and  B  :  After  the  f.imc 
mafiner  it  may  be  demonftrated  that  the  point  F  is  in  rlic  hy- 

«erbola«  wfaoib  diameter  is  S  B  —  S  C,  and  poet  B  and  C : 
fiierefore  it  is  neceffary,  that  it  be  in  the  interfedionof  tbcfi? 
two  hyperbola's,  wliicb^  fi^ce  they  interfe£l  each  other  in  one 
point  only»  clearly  ihcw  where  the  other  Fwius  of  the  ibught 
ellipiisM. 

Now  to  do  the  fame  thing  analytically,  fuppoie  it  done,  and 
let  FB  — 4,  SA  — SB=FB  —  JPA  rzz^,  AB=  SB 
—  SC  :=  PC^  f  B  =  J>  BC  and  let  ^e  fine  of  the 
angle  A  B  6  =  S,  and  its  coiGne  r=     Then  as  (r :  ^  : :  2  ^ 

^         %and  T  >i.  z=  BD  by  55.  |« 

C  2  C 

Such  and  as/:  i:  s  2 ^+   s       ^  and-'-i  —  

=:  BG  by  the  iame  proportions  and  to  kiien  the  trouble  of 

calculation  let   =  2;,  and  —  =     in  the  fame  man- 

%c  c~ 

ucr  let -iillii  =    and 4  = thenBD:=:^-4- and 

BG  =  ife  —  la-j  and  becaufe  in  every 

obtufeanglcd  triangle  C^^    j^j^^.        .         the  fbm 

acj:e  angled  tn.inglc  \  '^'V^^^  wwwiii;  ^  ^^^^  diilercncc 

oi  the  iq^uare&  oi  the  fides  and  of  double  the  redangle  of  the 
fides  multiplied  into  the  cofine  of  the  comprehended  angle,  ic 
will  be -4-  +  hbaa  +  kk  —  zkla^llaa.^ 
^^rks-^Agl/a^zkiffa  %Itlf as  equal  to  the  fquarc 
of  D  G  3  but  D  G  is  equal  to  the  une  of  the  angle  D  F  G  or 
DBG  multiplied  into  that  is,  into  F  B3  for  the  quadrilate- 
ral F  B  D  G  is  iniicribed  in  a  circle  whofe  diameter  is  F  B  5 
therefore  SS  aazzigg-i-  z gba bhaa^kk — zkla 
-j^llas'-i^  zgks^  zgl/a^  ikb/a-^  xblfaa^  which 
equation  is  eaulv  reiolved,  fince  it  does  not  exceed  an  adfefled 
quadratic,  and  does  always  confift  of  thele  fqaares  and  rectan- 
gles 5  bat  the  figns  -f*  and  —  are  to  be  very  cautioufly  ufcd  to 
the  rectangles,  on  account  of  the  different  nature  of /he  three 
lines:  "Wc  have  fitted  our  equation  to  Fig.  10.  but  in  any 
other  cafe  it  will  not  be  dilikuit  from  what  is  laul  above  10 
conllituie  a  limilar  one  ^.  and  thus  it  is  Diewn  how  from  three 
beliuccatnc  places  of  a  planet,  and  obicrvcd  diilances  from 
Vol.  11.  G  tho 
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the  fun,  its  orbit  may  be  dcicribed,.  which  before  reqaired 
^ve  fuch  obfei^vations. 

Exceptions  againfl  the  Theory  of  Light  and  Coloursj 
iWr.^ucas.   Phil,  l  ianl.  N°  128.  p.  dpa. 

TH  £  vertical  angle  of  Mr.  Luca^h  pri(m  was  j  the 
di  fiance  of  the  wall  whereon  the  coloitred  SpeElrtm  ap* 
pearcd,  from  the  window,  was  about  18  foot  ^  the  diameter  of 
|he  hole  in  the  window-ihutter  about  half  an  inch»  which  upon 
pccafion  he  contrafted  to  half  the  faid  dianieter>  but  ftill  with 
i^qual  fuccefi  as  to  the  main  of  the  experiment  j  the  refraAiona 
pn  both  fides  the  prifm  were  as  near  as  he  could  make  them 
equal,  and  cohfecpiently  about  48^  40',  the  refraSive  power  of 
glais  beine  computed  according  to  the  ratio  of  the  fines  as  a  to 
3  •  the  diliance  of  the  prtfin  nrom  the  hole  in  the  fhutter  was 
about  two  inches  5  the  room  was  darkened  to^at  degree  as  to 
equal  the  dark  c  11:  iiighr,  while  the  hole  in  the  fhutter  was  co- 
vered; Now  as  to  the  liTuc  of  his  trials,  he  conliantly  found 
the  length  of  the  coloured  iniagc,  traniVerfc  to  the  ^xis  of  the 
pnfm,  confidcrably  greater  rhan  its  breadth,  as  ofLcn  as  the 
experiment  was  made  in  ^  clear  day;  but  if  a  bright  cloud 
were  near  the  fun,  he  found  it  Ibmetimes  cxaiflly  as  M.  Linus 
did,  viz.  broader  than  long,  efpecially  while  the  prifm  was 
placed  at  a  great  diftance  from  the  hole :  which  experiment 
will  not  be  queftioned  by  Mr.  Neivfon,  it  being  fo  agreeable 
to  the  received  laws  of  rcfraflions^  and  according  to  Mr.  Zu- 
fas  the  cbleivations  of  thefe  two  learned  pcrlons,  as  to  this 
particular,  are  eafiiy  rcconcileable  to  each  other,  and  both  to 
truth  i  Mr.  Neivton  contending  only  for  the  length  of  the 
image,  tranfverle  to  the  axis  of  the  prifm,  in  a  very  clear  day  ^ 
whereas  M.  Zinus  only  maintained  the  excels  of  breadth,  pa* 
rallel  to  the  fame  axis,  while  the  fun  is  in  a  bright  cloud ;  tho* 
as  to  what  is  further  delivered  by  Mr.  NeRVtc/tt  anjd  oppofed  by 
M.  Z1/7//J,  visi.  that  the  length  of  iiic  coloured  image  w^5  'five 
fimes  the  diameter  of  i^s  breadth,  M.  Zucas  never  fi}ttnd  the 
eKcefs  above  thrice  the  diameter,  or  at  moft  three  and  a  half^ 
while  the  refractions  on  both  fides  the  prifin  were  eq,aal :  So 
much  as  to  matter  of  (ad. 

Now  as  to  Mr*  Newtoffs  theory  of  light  and  colours, 
JAx.  Lucas  owns  that liis  elegant  fet  of  ingenious  and  natural 
inferences  was  to  him  a  Atong  prejudice  in  favour  6f  this  new 
doflrine  $  but  fince  leveral  experiments  of  refraftions  remain 
untouched,  he  was  of  opinion  a  further  fearch  into  them 
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^ouM  he  very  proper,  in  order  to  •  farther  dlfcovery  of  the 
truth  of  httauertioii^  the  experiments  he  pitched  upon  were 
as  follow.    I.  Having  fiequently  obferved  that  the  form  of 
pbje6b  viewed  10  the  microicope»  or  rather  of  the  microfcope 
itlelf^  coniiib  almoft  in  an  indivifible  point*  he  concluded  that 
two  rcrj  finaii  pieces  of  filki  die  one  (carlet^  the  othftr  of  a 
Tiolet  colour  placed  near  each  other,  would  accordii^  to 
Mr*  2f(mtan*B  theory,  appear  in  the  microlcope  in  a  very  mffe- 
tem  desree  of  light,  in  regard  their  unequal  refrangibility  muft 
the  fcarlet  ray,  or  Ipccics,  to  over-reach  the  Retina 
*  ]daced  in  the  due  Focus  of  the  violet  ones,  and  confequcntly 
occafion  a  (enfible  confufion  in  the  vifion  of  the  former,  one  - 
and'the  fame  point  ot  the  fcirlet  objeft  affefting fcveral  nerves 
in  tUc  Rethm  ^  yet  on  frequent  trials  he  could  not  perceive  any 
inequality  in  this  reipeft.  2.  The  fecond  experiment  was  made* 
in  watery  he  took  a  brals  ruler  and  faflening  to  it  feveral 
pieces  of  filk,  red,  yellow,  green,  bluf,  and  violet,  he  placed 
It  atthe  bottom  of  a  fquue  vcflel  of  water;  then  he  retired 
from  the  vefTcl  ib  far,      not  to  be  able  to  lee  the  abovefuid 
ruler  and  coloured  liiks,  othcrwife  than  by  the  help  of  the  re- 
frafled  ray;  now,  did  Mr.  Nev^ton^s  doclrinc  bold,  he  con- 
ceived he  ihouid  not  fee  all  the  abovenicntioned  colours  in  a 
Itraight  line  with  the  rolcr,  in  regard  the  unequal  refrangibi- 
lity of  different  rays  muft  needs  difplace  fomc  more  than 
others;  yet,  in  cffed,  upon  many  trials,  he  conftantly  found 
them  in  a  ilraight  line,  as  the  bare  ruler  had  appeared  in. 

Am  this  experiment  he  made  a{econdrefra£iion,  by 
placing  a  prifm  in  fuch  a  manner  as  to  receive  perpendicu- 
larly the  refracted  fpccies.of  the  lilk  and  ruler*  whereby  the 
emergent  fpecies  fuffered  a  iecond  refra^lion,  but  ilill  with 
equal  fuccefs,  as  to  their  appearir^  in  a  fbraight  line  to  the 
eye  placed  behind  the  prifiu. .  4.  To  thefe  two  rcfra^ions  he 
farther  added  a  third,  by  receiving  the  coloured  fpecies  ob* 
liquely  on  the  prifm ;  wtereby  bom  incident  and  emergent 
»ecies  (aScred  their  refpeftive  refraSions;  but  ftill  with  the 
iame  lucceis  as  formerly,  as  to  the  ftratght  line  they  appeared 
in :  For  further  confirmation  in  this  experiment,  <fome  indifie* 
rent  pcrfimawere  called  into  the  room,  and  demanding  whether 
they  law  not  the  filks  and  ruler  in  a  crooked  line,  they  an- 
Iwered  in  the  negative.  5.  The  next  experiment  was  made  in 
uncompoundcd  colours;  having  proje£lcd  two  cr/iOwired  iiiugcs 
on  the  wall,  fo  as  the  fcarlet  colour  of  the  one  fell  in  a  ftrai^ht 
line,  paijiiici  Ko  the  horiion,  with  the  vioict  of  the  other;  he 
I  G  a     '  then 
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then  looked  on  both  diro*  another  prifm,  and  ibfifid  them  ftill 
appear  in  a  ibraight  line  parallel  to  die  horizon,  as  they  had 
formerly  done  to  the  naked  eve  3  now  accoidlM  to  Mr.  JtHm^ 
tort*s  dodrine  of  different  re^ngibility  in  dirofciit  rayt,  the 
violet  raya  Ihould  fnfier  a  greater  tefraaion  in  the  prifiii  at  the 
eye  than  the  fcarlet  ones»  and  coniequently  bothcomn  fhouM  , 
not  appear  in  a  ftraight  line  parallel  to  the  horizon.  6^  Mr.  Xir* 
tas  ha\  ing  for  feme  time  fufpedcd,  that  not  only  the  direfl 
fun-beams,  but  alio  other  extraneous  light  might  poffibly  in- 
fluence the  ccloured  S^eSrum  j  he  faftened  a  very  white  pa- 
per-circle, about  an  inch  in  diameter,  upon  his  window- fhut- 
ter,  and  viewing  it  thro'  his  prilin,  he  found  a  coloured 
image  painted  thereby  on  his  Retina^  anfwerable  almoll:  m  all 
rcfpc6^s  to  the  image  of  the  fun-beams  on  the  wall,  elpecially 
when  the  paper-circle  was  indifferently  well  enlightened^  this 
image  it  is  true,  appeared  in  an  inverted  fituation,  that  is,  the 
icariet  appearing  above,  the  violet  below,  tho*  but  faint  5  but 
there  was  nothing  furprifing  in  this,  haviff  obferved  upon  dif- 
fering the  eye»  that  objefts  are  painted  on  the  Retina  in  that 
inverted  manner^  having  fixed  his  prifm  in  a  fteady  pofture^ 
he  caufed  the  reaper  C  Fig.  i.  Plate  IIL  to  be  applied  doie  to 
the  paper  circJe  ^Z'^,  whereupon  the  viofet  i  and  (carleteot 
lour  of  C  vani/hcd  into  whitenefs  5  in  the  next  place  he  re- 
moved the  laid  circle  from  the  fliutter,  and  placed  it  in  the 
open  window*  fupported  only  by  the  edge  upon  i^hich  all 
the  former  colours  changed  pofitions  in  the  Retina^  the  icariet 
now  appearing  below,  the  violet  above,  and  the  intermediate 
colours  fearce  difcernible  ^  and  here  by  the  bye,  it  it  very  re* 
markable,  that  during  this  obfcrvation  both  blue  and  fcarlet 
light  were  clearly  Iccn  ta  be  tranfparent ;  whence  it  fellowa, 
that  ihefe  colours  do  in  great  part  a  rife  from  the  nei.^hbouring 
light:  Laftly,  he  placed  the  paper  circle  a-ncw,fo  as  that  the  one 
half  I?  was  fallencd  to  the  H^uiter,  the  other  fcmicircle  a  being 
expoied  to  the  open  air 5  upon  which  the  fcmicircle  a  became 
bordered  v.ith  violet  above,  and  fcarlet  below;  but  the  other 
fcmicircle quite  the  revcrfe;  and  hence  Mr.  Zncas  makes 
the  followinr^  inferences;  fird  that  not  only  the  light  reflected 
from  tht'  p.ipci-circic,  but  alfo  from  the  ambient  air,  hath 
great  miiuence  upon  the  coloured  image,  cipecially  as  to  the 
violet  and  fcarlet  colours  5  whence  perhaps,  it  will  not  hereaf- 
ter feem  ftrange,  that  the  coloured  Spearum  on  the  wall  is  of 
fuch  a  lengthy  but  only  that  the  breadth  is  not  greater:  Se- 
condly, were  there  a  more  luminous  body  behind  the  fun,  we 
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flioiild  m  all  likelihood  hate  the  cdoors  of  the  SpeSnm 
in  %  contrary  fituation  to  what  they  appear  m  at  prefent  | 
whence^  thirdly,  it  feems  to  follow^  that  the  prdent  fitaation 
and  oraer  of  coleurs  arii(»t  not  vom  an/  intrinfic  property 
of  refratig^bility,  BiO:  from  contingent  and  extrtnttcal  cir* 
cumftancea  of  netghboorin^  obje6ls  5  for  according  at  the 
body  behind  the  paper  circle  was  more  or  kft  enlightened  than 
die  circle  itieV,  all  die  fiveral  cofeun  change  their  fitttation. 
8.  The  next  experiment  was  made  in  order  to  Mr.  Neivm's 
dofbine  of  primary  colours  5  and  having  covered  the  hole  in  the 
window- fh utter  with  a  thin  flice  of  ivory,  the  tranfmitted  light 
appeared  yello;<.'  p  but,  upon  adding  3,  4»or  more  lliccs,  u  became 
red  5  whence  it  lecms  to  follow,  that  ytllowuLis  of  lij^ht  is  noprif 
mary  colour,  but  a  compound  of  red,  ^c.  9.  The  kit  experiment 
was  made  in  reference  to  Mr.  Newon's  *-Prop.  n,  where  from 
his  principles  he  gives  a  very  plauiiblc  rcalon  of  a  furpriHng 
phenomenon,  related  by  Mr.  Hooky  viz.  of  two  hquors, 
the  one  blue,  the  other  red,  both  leverally  traniparent,  yet, 
if  placed  together,  they  became  opakej  the  realon  whereof, 
according  to  Mr.  Neirtoff^  is,  that  one  liquor  tranfmitting  red 
only,  the  other  only  blue,  no  rays  could  pals  thro'  both  :  In  re-  ^ 
ference  then  to  this,  Mr.  Lucas  iillcd  two  fmall  glafies  with  flat 
poliihed  bottoms,  the  one  with  Aquci-fortiSy  deeply  tinged  blue; 
the  other  with  oil  of  turpentine  coloured  red;  both  to  that  de- 
gree, as  to  reprefcnt  'all  obje£ls  thro'  them  either  blue  or  red  5 
then  placing  the  one  upon  the  other,  he  could  difcern  ieveral 
bodies  thro°bodi^  whereas,  accordix^  to  Mr»  ikwtfn*^  theOfy» 
aoobge^ihould  appear  thro'  both  liquon^  becaufr,  if  one  traol^ 
mitofrfyredy  theother  only  blue»  no  rays  can  pa&diro' both. 

Sri^  freceeding  JE%ceptiorjs  anpivered  by  Mr*  Newton,  Phii 

Trani;  N""  12b.  p.  d<;8. 

IT  is  no  wonder,  that  Mr.  Lucas  found  the  image  fliorter  than 
Mr.  NewM  did,  fince  he  tried  the  experiment  with  a  leis 
angle  5  and  that  it  might  appear  experimentally,  how  the  tncreaft 
ofthe  angle  encreafis  the  length  oT die  image :  Mr.  Hewion  tried 
the  eitpcnment  widkieveral  angles,  and  the  trials  are  fet  down  in 
the  feBowing  taUe  ^  where  the  firfl:  column  exprefles  the  angles 
cyf  two  prifms,  which  he  nfi!d,.meafiired  as  ex»£l]y  as  he  couid, 
by  applying  tliem  to  the  angle  of-^a  ieftor^  and  the  iecond  co- 
lumn exprefles  in  inches,  the  length  of  the  image  made  by  each 
thofc  angle*  3      breadth  being  two  inches,  its  diftancc  from 
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'  the  prifm  i8  feet  and  4  inches,  and  the  breadth  of  the  hole  la  tht 
window-ihutter  i  of  an  inch. 


Angles 

The  ^raKS^""  10 


Lengths 

'  I 

10  f 


The  fecond 
prilm 


Angles 
54-  o' 


Length^ 

7 

10 

10 


3L 

5 

i 

I 


It  may  be  perceived  that  tl 


6z  t% 

length  of  the  images,  in  rcfpe6l 
)f  the  angles  that  made  them,  are  loraething  greater  in  the 
lecond  priim  than  ia  the  tirft  •  hut  that  was  owing  to  the  greater 
fcfra^ive  power  of  the  glals  ot  the  fecond  priim  :  The  aays  on 
which  theie  trials  were  made,  being  not  ib  very  clear  as  Mr. 
^ewtw  could  wifh,  he  repeated  the  experiment  with  the  fecond 
prifm  on  as  clear  a  day  as  he  could  dehre,  and  found  the  len&ths 
of  the  innage,  made  by  its  feveral  an^es,  to  be  about  4  of  an 
inch  greater  than  before  5  the  meafures^eiog  tbefe  fetdowniii 
die  table. 

Angles  Lengths 


C5V 

The  &cond  prifitw^d^ 


o 

12 
48 


7 
10 

XI 


i 


The  reafon  of  this  difference  might  be,  that  in  the  clearcft" 
days,  the  light  of  the  white  fky,  which  dihites  and  renders  invi- 
fible  the  fainted  colours  at  the  ends  of  the  image,  is  a  little  dimi- 
niflied  in  a  clear  day,  and  thus  it  li:irrcrs  the  colours  to  appear  of 
a  great  length,  the  Ihn's  light  at  the  lame  time  bcco'iunc^  brill^er, 
and  fo  ftrenr>thcnin<T  the  colours,  and  makinc  the  famt  ones  at 
the  two  ends  more  conlpicuous ;  for  Mr.  Newton  obierved,  that 
in  days  fomething  cloudy,  whilft  the  prilm  has  flood  unmoved 
at  the  window,  the  im-'frc  would  grow  a  little  longer  or  a  little 
Shorter,  accot-dmg  as  the  Ian  was  more  or  lefs  oblcured  by  thin 
clouds  paihng  over  him;  the  imiige  being  fhortelt  while  the 
cloud  was  brighteft,  and  the  fun's  light  faintefl:  Whence  it  is 
eafy  to  apprehend,  that  if  the  light  of  the  clouds  could  be  quite 
lemoved,  lb  that  the  fun  might  appear  furtoundcd  with  <urrk- 
/'ae&^  or,  if  the  fun's  light  were  much  Wronger  thoq  it  is?  the 
colonis  would  iiill  appear  to  a  greater  len^h :  in  ail  thole  obier-^ 
vations,  the  breadth  of  the  image  was  juft  two  inches*  but 
Mr.  Ik^ton  oblerving,  that  the  iides  of  the  two  prifibs  he  uftd, 
were  not  exadly  plane,  but  a  little  convex,  the  convexity  being 
much  about  that  of  a  double-convex  glafi  of  a  or  18  foot 
tekicope^  he  took  a  third  prifm,  whole  fides  wete  as  much  con- 
cave. 
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cavr»  as  tfaofe  af  the  other  were  convex^  and  A\$  made  the 
,  breadth  of  the  imaee  to  be  a  J  inches ;  the  ans^les  of  this  prilhi, 
Suid  die  kngth  of  the  image  fvere  thole  expreflcd  in  this  table, 

Angles       Lengths  '  i 

59  T  9 
61  i  10  t 

In  this  cafe,  the  concave  figure  of  the  fides  of  the  prifm,  hy 
nv^king  the  rays  diverge  a  little,  cncreafed  the  hreadrh  of  the 
image  in  proportion  to  its  length  more  than  it  would  be  other'.vile  ; 
and  not  onlvtlic  different  fiojures  of  prilms,  but  alio  the  diftcrent 
retraCiive  power  ot  glailes,  the  diftcrenr  di:imeters  of  the  Ihn  at  dif- 
fn-ent  times  of  the  year,  and  the  little  errors  that  may  happen  in 
meaiuring  lines  and  angles,  or  in  placing  the  prifm  at  the  window^ 
may  caule  lome  diScrence  in  thele  trials :  One  thing  more  is  to 
be  added,f;/«.  that  the  utmofl  length  of  the  ifnagCyfrom  the  £iint« 
€&  red  at  one  end,  to  the  fainted  blue  at  the  otner  mud  be  mea- 
fured  5  Ibmetimes  there  will  happen  to  fhoot  out  from  both  ends  of 
the  image  a  glaring  light  a  good  way  beyond  thole  colours^  but 
this  is  not  to  he  regarded,  as  not  belonging  to  the  image:  if  the 
meafures  be  taken  right,  the  whole  length  will  exceed  the  length 
of  the  ftraight  fides  by  about  the  brea£h  of  the  image. 
^  The  main  thins  Mr,  Luca$  go^s  about  to  examine  in  bis  expe* 
riments,  is,  the  diftrent  refi'angibility  of  light  ^  and  this  is  de* 
mooftrated  by  the  Exferimentum  Crucis  5  now,  if  this'demon- 
ilration  be  good,  there  needs  no  further  examination  of  the 
things  if  otherwile,  its  defeat  is  to  be  fhewn^  for  the  only  way 
re  eximinc  a  demoiiilraiLcl  propolition,  is  to  examine  the  demon- 
ftration.  ^ 

And  it  is  proper  to  obferve,  that  the  Experiment um  Crucis^ 
and  iuch  others  as  Jhall  be  made  for  dilcovering  the  nature  of 
colours,  be  made  with  priims  that  refra<5l  lo  much,  as  to  make 
the  length  of  the  images  five  times  their  breadth,  and  rather 
\  more  than  Ids;  for  otherwile,  experiments  will  not  I'uccecd  fo 
plainly  with  others,  as  they  have  d(jne  with  Mr.  Iskwtofi, 

As  to  Mr.  JjUC^Is's  cxpcniriCntal  difconrfe,  it  is  fufficient  m 
♦general  to  oblerve,  that  it  has  proceeded  partly  from  Ibmc  mii- 
underftanding  of  what  he  writes  againfl,  and  partly  from  want  of 
due  caution  m  trying  experiments:  However,  Mr.  de- 
clares himieif  much  obliged  to  Mr.  Lucas  for  taking  thefe  tfaingi 
.  Ha  br  into  confideration,  and  being  at  fi>  much  pains  m  examining 
I  tbem^  and  that  the  more,  as  he  has  been  the  firft  who iimt  him 
aa  cacperitiienral  eicaiauaadoo  of  thcni. 
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p.  71;. 

Ispahan  is  about  the  bignefi  of  ^aris^  but  ten  times  lefi  popu- 
*  lous :  The  air  of  Gmrmty  a  fra-port  town  in  Verfia^  fi-om 
April  to  November  is  fi>  unwhoIe.lbn]e,  ^hat  it  breeils  a  very  ma- 
lignant fevefy  which,  if  it  kill  not,  leaves  behind  it  the  jaundice 
for  the  reft  of  the  patient's  life:  After  the  end  of  March,  the 
■^  ind  chancres,  blowinj;  moftly  from  the  weft,  or  fbuth-weft,  and 
is  ibmetiiiUi  lo  hot  and  iuffocating,  as  to  take  away  refpirationj 
whence  the  j4rablans  call  it  I^l-Samiel,  that  is,  a  wind  of  poiion  5 
and  which  is  very  cxti  aordinary,  if  any  one  lay  hold  on  any  part 
of  a  body,  that  hath  been  newly  ftifled  by  this  wind,  it  remains 
in  the  hand  like  greale,  and  as  if  the  body  had  been  dead  a 
nK>nth  before ;  there  is  the  fame  kind  of  air  about  Mou£'el  and 
Sn^dat  ■  and  M.  "Tavernter  relates,  thai  traveling  with  fomc 
Arabian  merchants,  as  loon  as  they  perceived  this  wind  coming, 
they  threw  themfelves  flat  upon  the  ground,  covering  themfelves 
well  with  their  cloaks,  and  in  this  pofture  they  continued  till  the 
dangerwas  over  ^  but  when  they  role  up,  they  found  their  bodes 
aQ  over  wet,  and  lo  faint,  that  they  were  not  abk  to  carry  theie 
riders  5  the  blall  i^  ibtnetimes  ib  Jiot,  that  it  bums  like  light- 
Jitng^  btit  it  is  obferved,  that  upon  any  river  this  wind  does  no 
harm :  In  ^erfia  few  children  have  the  fmall  pox  5  but  inftead 
thereof  moft  of  them  are  troubled  with  the  icorf  on  the  faead^ 
till  they  arc  xo  or  12  vears old:  The  ^erfi^ni  know  nothing  of 
the  goot  or  ftoil^;  onr^  the  ArmenianSy  who  drink  more  wine 
^iian  water,  are  afflifled  with  the  latter:  The  ^erfians^  efpecially 
the  better  Ibrt,  are  fiur  lefi  fubjed  to  ficknefi  than  iSxt  JBuropeans^ 
becaufe  in  fpritig  they  take  a  decoSion  of  the  wood  of  China^ 
which  they  boirfor  leveral  days  in  water,  accordini^  to  the  dole 
prclcribed  by  the  phyiician,  e.gr,  the  firll  day  they  pat  one  ounce 
-of  It  into  three  pints  of  water,  increafing  the  quantity  of  the  root 
everyday  to  the  twelfth,  and  from  that  to  the  twentieth  5  this- 
drink  is  faid  to  be  very  palatable,  and  of  the  colour  of  our  pale 
wines  5  whiift  they  are  drinking  this  decoction  they  muft  eat 
nothing  but  a  little  bread,  and  a  roafled  chicken  without  (alt  5 
and  after  they  have  done  drinking,  they  mull  forbear  eating  fruit 
a  whole  month  5  when  this  drink  is  taken,  the  periou  muft  bp 
very  well  covered  to  iwcat;  wiiich  he  does  plentifully,  and  all  his 
linnen  becomes  yellow,  and  eiwttthe  walls  of  his  chambers  This 
root  foon  ipoils,  and  when  itia  good,  the  author  faith,  a  pound  oF 
itcofts  100  crowns;  AU  the  womoi  of  the  lurkifif  feraglio  are 
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always  chawing  maftick  to  keep  their  teeth  clean  and  white: 
When  thciVbg;^/>j,  a  Ibrt  of  Tartars,  have  received  any  wound, 
they  ufe  no  other  ointment  but  boiled  .flc/h,  applied  hot  to  the 
wound  5  and  when  the  wound  is  deep,  they  thrutt  in  a  piece  of 
fat  as  hot  as  the  patient  can  bear  it  5  and  for  this  purpoie,  the 
fle/h  and  fat  of  horlcs  are  reckoned  the  beft:  Such  as  are  trou- 
bled with  the  cholic,  are  ordered  to  eat  horle-flefh,  which  is  faid 
to  cure  many:  Near  the  ifle  JJabar^en^  they  fetch  frefli  water 
from  the  bottom  of  the  fea  5  about  cape  ComorifJ,  and  along  the 
coaft  of  Coromandel  and  Malabar y  where  there  is  no  frefh  water, 
the  people  come  with  veftels  at  low  water  as  near  the  fea  as  they 
can,  and  digging  about  two  foot  in  the  fand,  they  raeet  with 
freih  water  lit  for  drinking :  Camels  go  with  young  1 1  months, 
and  can  be  without  drinking  for  many  days,  even  for  p  days  5  the 
larger  Ibrt  of  them  can  carry  from  1000  to  1500  pound  weighty 
^eir  milk  is  a  Ibvereign  remedy  againlt  the  dropl'y :  1'he  co^vs 
about  'Balfara  having  no  grafs  to  feed  on,  are  fed  with  the  herids 
of  fifh  and  dates  boiled  together :  I'he  palm-trees  in  the  country 

Balfara  are  propagated  in  the  following  manner 5  they  dig  4 
Bole  in  the  earth,  in  which  they  range  250  or  300  date-kernels, 
one  a-top  of  the  other  like  a  pyramid,  w!th  the  points  upwards,  lb 
as  that  the  pyramid  ends  in  one  kernel  j  which  being  covered 
with  earth,  the  tree  grows  up:  Craw-fi/h  creep  up  on  high  white 
mulberry- trees  about  fun-let,  and  eat  the  fruit,  and  at  oreak  of 
day  come  down  again  into  the  rivers,  near  which  thele  trees 
grow:  Porcupines  kill  lyons  by  darting  their  quills  into  their 
bodies:  All  along  the  gulph  of  'Perfia  there  are  vait  numbers  of 
a  kind  of  locuils,  wbicn  are  eatable 5  and  M.  Taveniitr  affirms, 
he  opened  one  that  was  6  inches  long,  and  found  1 7  young  ones 
in  its  belly,  all  of  them  moving :  There  is  a  talc  in  Q^erjia,  which 
beaten  into  pieces,  as  imall  as  lentils,  and  tinged  with  any  colour, 
and  mixt  well  with  chalk,  if  they  plainer  their  walls  with  it,  it 
makes  them  ihine  like  jal'per,  which  is  very  agreeable  to  the  eye : 
On  the  welt  of  the  Cajpian  fea,  a  little  above  Chimaki,  is  a  rock 
yieJding  an  oil,  wherec-f  the  'Ferjians  make  a  varnifh,  by  infufing 
lomc  malHck  in  it  5  this  oil,  as  it  runs  from  the  rock,  is  as  clear 
as  water,  but  afterwards  it  gradually  thickens :  The  beft  glue  is 
made  of  fturgeon,  it  being  lb  ftrong,  that  you  may  fooner  break 
the  thing  any  where  elle  man  where  it  is  glued  j  the  lurks  pre- 
pare it  thus  3  when  they  have  gutted  the  fifh,  they  meet  with  a 
certain  {kin  that  covers  the  flein,  which  is  very  glutinous,  and 
twice  as  thick  as  a  leaf  of  papery  this  they  roll  up,  and  put  in  the 
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fun  to  dry;  and  when  thev  would  ufc  it,  fhey  beat  ft  whka 
hammer,  after  which  they  break  it  into  fmallbits,  which  they 
put  in  water  in  a  Uttlc  pot  for  about  half  an  hour,  and  then  thry 
let  it  over  a  gentle  fire,  flirring  it  continually  till  it  become  li- 
quid, always  obferving  to  keep  it  from  b(jilina,  which  would 
entirely  Ipoil  it:  The  ^erfiarts  are  exquifitely  llcillcd  in  da- 
rn-ifl:cc;:inL;  with  vitriol-  the  ftcel  they  fetch  from  GokondUj 
which  IS  the  only  kind  that  can  be  well  damailccened  5  when  it  is 
put  in  the  fire  to  temper,  they  oive  it  a  moderate  rcdncls,  like 
that  of  3  cherry  ;  and  inftead  ot  quenching  it  in  water,  they  only 
i^rrap  it  in  a  wet  piece  of  linnen  clotji  j  for  if  they  eavc  k  the 
fame  degree  of  heat  that  we  do  to  oiirs»  it  would  l)ecoiDe  «f 
bjcittle  as  glafi.        .  •      *    ,     .  . 

^Hygrofcope;  ^  Mr.  J.  Coniers.  Phil.TranC  N**  iz^.  p-  7x5^ 

AAA  A,  Fic;.  2.  Plate  III.  is  the  frame  of  wood  for  the  two 
pannels  o^dcal-board  to  play  lofe  in  at  top  and  bottom,  to 
li^ich  at  the  two  ends  they  are  fiiftened^  B  B  tne  two  panneb  of 
Ili^deal,  three  feot  deep,  and  three  ibot  broad  a-pieoe,  with  a 
d^ftahce  left  in  the  middle  fer  the  icope  of  the  inotion^  C 
band  fi>fed  \sy  the  axle-tite  to  die  plate  with  nail-hoieSi  which 
are  to  faften  it  to  the  middle  of  die  panneli  within  half  an  inch  of 
At  fcope  fer  motion  3  at  the  lower,  or  fhorter  end  of  the  axle- 
tree  is  {aliened  by  a  wire  like  ah  S,  a  fmall  iilver  chain  within  a 
ftraw's  breadth  of  the  axle-tree  5  this  chain  is  to  be  carried  and 
placed  cruis  the  diftance  between  the  two  pannels,  and  faflcned 
to  the  oppofitc  pannel  by  a  brafs-noole,  thro'  which  it  is  to  flip, 
ib  as  to  be  taken  up  or  let  down  at  plcaiure  3  D  the  roller  with  a 
wedge  annexed,  wnich  b\  a  firing  is  falicned  to  the  Jowclk  end 
the  hand  C  5  fo  that,  as  it  relaxes  and  gives  way,  the  weight  will 
adjuft  the  motion  of  the  hand  to  the  index  E  5  E  the  index  of 
paper,  pafted  on  the  pannel  oppofite  to  the  hand,  and  lo,  as  in 
this  figure,  placed  near  the  top,  that  the  hand  may  move  with 
greater  advantage  5  and  tljjs  index  being  but  a  quarter  of  a  circle, 
IS  divided  into  inches  more  or  fewer,  according  to  the  Icope  the 
hand  or  the  p.innels  requires  for  their  motion  5  but  when  it  relaxes 
or  fl.all  require  more  room  for  the  hand,  then  the  chain  is  to 
be  taken  up  one  link  more,  and  thus  there  will  be  more  jday 
upwards  and  downwards  ^  and  this  taking  up  of  the  chain  may 
be  again  repeated  when  thel'e  is  occafion^  or  when  the  time 
the  year  reijuires  it:  Now,  if  the  chain  be  placed  near  the  axhu 
the  motion  will  be  nicer  and  larger  ^  if  farther  ofl^  then  it  witt 
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be  kfi;  *fiMriiftaiiQe»  dieiiiocioooftiii^oiiiai^  diantlist'oFthm^^ 
and  three  than  that  of  four»  as  may. be  fern  by  the  figure  , 
2, 9,  4,  5,    ^  which  axe  placed  in  tlys  figure  below  the  hand. 

Thefe  pannels  of  deal-board  move  by  ihrinking  moft  of  all  in 
fummer,  and  fwelling  in  winter  fealbns,  and  this- motion  varies 
according  to  the  degrees  of  heat  or  cold,  moiflure  or  drought: 
That  for  the  moft  part,  efpecially  in  fpring  and  fummer,  this 
motion  happens  only  in  the  day-time^  for  at  thole  lealons,  it 
generally  refts  all  night  and  very  rarely  moves:  That  one  kind 
of  this  motion  happens  in  dry,  fair  weather,  but  fometimes  in 
the  former  part  of  the  forenoon,  and  fometimes  not  until  the  laN 
ter  part  of  the  forenoon,  and  then  it  relaxes  or  fwclls  the  deal  for 
about  two  or  three  hours  more  or  leO;  j  and  all  the  afternoon  it 
fhrinks,  fometimes  even  when  a  fmall  rain  has  newly  fallen,  or 
is  then  falling;  but  this  not  fo  often,  and  more  feldom  m  winter 
or  cold  moift  weather ;  This  /lirinking  is  very  often  gradual,  and 
for  the  moft  part  a  little  after  moifture;  viz.  the  firftday'it 
ihrinks  alitde,  the  (econd  day  more,  and  ib  ftill  more  according 
time  of  the  year  3  and  as  it  is  then  inclined  to  moiftuie  or 
fought,  heat  or  cold  t  When.the  wiod3are  at  north,  north-eaft 
:iiiid  eaft,  both  winter  and  fummer,  generally  the  deal  ihrinks  as 
•well  by  ai|dita8by  day,  but  not  lo  much;  which  is  a  fign  of 
drying  weather,  and  IbiiiCtimes  of  froft  or  cold  in  winter,  icoidi< 
/iing  heat  in  fummer  in  a  clear  day:  But  on  thetontrary,  the 
fittth  winds  blowing,  or  the  weft  and  fouth-weft,  the  deal 
always  relaxes,  or  at  leaft  is  at  a  ftand,  providing  it  happen  in 
flif  day-time  ^  for  if  in  die  night  not  lb  much,  and  it  wiu  do  ft 
jboBC  oofifidenible  time  before  rain :  By  conitahdy  obfeving  this 
iCxperioitint  of  the  deal's  modon  and  reft,  you  may  be  able  to. 
guefi  at  tne  fituadbn  of  the  wind  y^ithont  a  weather-cock,  pro^ 
^dttie  you  have  a  common  and  fiialed  thermpmeter  t  Yoqiin^ 
4kUb  know  the  dme  of  the  ^year^  6>r  in 'die  fpring  it  moves 
quicker,  and  more  than  in  winter  ^  in  Tummer  it  fhrinks  mora 
tkan  in  fpring;  in  auturnn  it  is  lefs  in  motion  than  in  fumnier. 

In  a  fecond  contrivance,  A  A  A  A  Fig.  3.  ,is  the  frame  of 
wood  for  the  pannels  of  deal  to  play  looie  in,  at  the  top  and 
bottom ;  B  B  B  B  the  erodes  of  the  deal  or  iron  faftencd  to  the 
frame  on  each  fide,  to  which  is  annexed  the  circular  index  di? 
vided  into  12  parts,  in  the  centre  of  which  the  axis  1?  for  the 
b^nds  is  placed  5  CC  the  two  pannels  of  flit  deal,  three  foot 
deep  and  three  foot  broad  e^ch,  faftened  at  each  end  of  the 
frame,  with  a  diftancc  left  in  the  middle  for  the  fcopc  of  the 
jpotiou;  Ti^^:  inwar4  WorJ&  4s  tl^u^  ^jomnvcdj  .A  A  Fig,  4.  the 
\^    .  Hi  tWQ 
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two  han^Jlj  BB  the  two  brals  pullies  or  t^ollers,  the  one  bigger, 
the  other  lefs^  to  the  bigcjer  a  flat  leaden  weight  is  faftencdiWith 
a  cat-gut  ftringi  to  the  Imallcr  is  fatten jd  a  rm  iU  filver  chain, 
which  is  to  be  fixed  by  the  noole  or  loop  ot  htais  C  to  the  pannel 
under  the  middle  of  the  croft,  near  the  gap  or  icope  for  the  mo- 
tion; and  the  chain  by  a  fnllcninr/  in  the  nook  is  to  be  taken  up 
or  let  down  at  plealhre ;  D  the  rdller  or  pulley  to  be  placed  on 
the  orlicr  pannt"!  oppolite  to  the  nooic,  and  near  the  gap  or  Icope 
bctwcL'n  the  tu  o  pannels;  and  the  imall  chain,  upon  its  rLnurn 
to  the  axis  is  to  be  placed  over  this  roller,  K  the  axis  upon 
which  the  two  rollers  or  pullies  Bl?  are  to  be  faftentd,  and 
the  two  hands  A  A  for  the  index  $  F  tha  weseht  annexed  to  the 
Inggrft  puUey  B,  and  the  itring  or  ciat-gut  to  be  moved  the  con- 
trary way  to  the  imall  pullcjr  on  which  the  fiUer-chain  is  Men* 
cd^  lb  thsrt  as  the  Amnktng  of  the  pannel  moves  the  «xts> 
4me  way,  the  relaxing  may  move  the  bands     axis  the  other 
wav,  bv  means  of  the  weights:  The  circuiAference  of  the  (aatir 
Imfwky  or  roHer     is  to  be  no  bigger  than  jiift  the  icope  or 
diftiuce  of  the  extremity  of  die       pmnels  in  their  ^tmoft 
fwelUflg  or  flirinking  ^  and  fb  one  full  lefolotioi^of  the  fanid 
upon  the  index  may  aniwer  the  greatell  /hrinlciog  inA  fweUingin 
t  whole  year,  and  the  diftance  between  the  two  tMm  or  puliejn 
fixed  on  the  axis  muft  be  the  tbickneis  of  your  paimels^  ib 
that  the  wei8;ht  is  to  play  or  move  on  the  one  fide  of  the  pannel, 
and  the  chain  on  the  other  without  difturbancc  or  rubbing  againft 
the  iuks  of  the  pannel  or  the  croi%  between  which  they  are  to 
be  placed  out  of  fiehr. 

The  deal -board  iliould  be  of  the  fined,  and  ftraighteft  grained 
dram-deal,  laid  to  dry  for  two  or  three  years  5  and  in  order  to 
know,  whether  it  be  lufficiently  fealbncd,  take  a  imall  piece 
thereof,  and  weigh  it  in  a  nice  pair  of  leases,  and  if  you  hnd  its 
weight  not  cncrcaied  many  grams  in  wet  weather,  apr  dt:QXQ'4ikd 
in  dry,  you  may  conclude  it  £t  tor  your  puirpoie* 

(p6  Trochitic  and  Entrochij  ly  Mr,].  BeaumQnt.  P^iJ. 

Tranf.  IS''  1x9.  p.  7^4. 

AL  L  the  T'rocbit^e  and  Entmbi  ddcrtbed  by  Dr.  Lifter^ 
are  found  in  Mndif-piUSy  except  tbat  iigcired  like  a  truk, 
and  Mr.  Seaunumfs  pblemtions  do  ge^rally  agree  wi(btholp 
of  Dr.  Zifter  5  he  found  the  joints  pf  th$t  fcfcies  of  Emmkii 
wi^ch  are  tapqrtng  at  both  ends,  and  which  fwell  in  f he  middle^ 
to  be'  of  the  iEame  make ;  fo  that  an  Entrocbos  appeal  libt  & 

woihrr  of  li|tb|>arrel$,  kid  one  on  anothpr :  Thyu  cavities  «fe 
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of  all  fites^  fome  of  tliem  are  fo  hollow,  that  there  is  only  a 
thin  fh,e]\  left,  Icnoorh  both  within  and  without ;  others  have  a 
thin  Aiell,  but  with  windings  on  the  iniidc  and  out^  and  Ibme- 
timcs  both  thcfr  are  one  entire  piece  with  fcemmg  fururcs^  the 
cavities .  according  to  Dr.  Lifter  jkt^  generally  round,  but 
Mr.  BiOmmmt  had  feveral  fingie  joints  and  Entrocbi  with  hoi- 
hm  like  a  cinquefoil,  tad  thc&  feem  mod  natural  to  the  Ra- 
dix^ which  has  five  llim  or  feet  iflcungr^  fide  ways  from  it^  and 
ht  found  in  ibmc  pieces  of  rooia  a  imall  furrow  paffiog 
wardly  from  each  foot  to  the  fop  of  the  iione,  with  a  ridge  oo 
tti  Mtfidet  b^des  a  new  fpecies  of  T'rochitte  and  Entrocbi 
wilh  fix  iiiikfft  into  the  cavity^  a<tbe  latter  have  but  five^  bur 
whb  Ibis  difimnce,  that  tbcle  udets  terminate  in  fti^Ics.  fo  that:  ' 
ic  10  a  fimmlar  hoUoWi  whereai  the  cinqMcibil-inlets  aie 
mnd  like  that  leaf,  and  not  pointed,,  tho*  he  bad  ieen  (ome 
even  of  dicfe  with  fharp  angles :  Several  rays  ihooting  from  a 
centre  to  a  circumference  muft  leave  confiderable  fpaccs  between 
them,   proportionable  to  the  bignciii  of  that  ciiLunitcrcnce, 
lo  hli  up  which,  betwixt  two  rays  there  iRu»es  about  halt  way 
from  the  centre  a  third,  which  ilioors  to  the  circumference; 
ibme  have  their  rays  widening  gently  from  the  centre  to  the  » 
circumference;  others  have  a  trunk  rifing  from  the  centre, 
which  grows  forked  towards  the  circumference  3  and  (bmctimcs 
beia-ecn  thcic  forks  there  arifcs  a  fmall  r.iy  near  the  trunk  * 
where  the  forks  join,  which  ihoots  to  the  circumference;  but 
it  is  to  be  obferved,  that  thcfe  differences  are  fcarce  dilcernir 
bie,  without  a  glaff»  where  the  rays  are  fine  ^  others  again  are 
brtticbed,  widi  a  trank  rifing  from  the  centre,  and  three,  four 
or  five  branehes  fhootiif  to  the  circumftrence  ^  fome  ato 
lotooih  half-way  from  the  ceiitre,  with  a  circle  of  fmall  raya 
near  the  circumference  1  and  fome  are  fmooth  without  any 
ffsyS)  theft  are  commoiuy  pretty  thick,  and  are  joined  into  an 
Smrocbcs  in  this  maimer  $  in  a  2rcfUte  a  little  within  the 
ontvard  circle  en  the  upper  and  lower  parts,,  where  the  raya 
vie  CO  be,  ate  round  inlets  or  focketc^  which  are  pretty  deep, 
la  that  only  a  thin  T^ympanum  hinders,  otherwiA;  the  Tfocbites 
would  be  hollow  at  this  width  all  over  5  in  the  middle  of  this 
Tympanum  is  a  hole,      m  other  'Trochites-^  which  is  fomctimes 
round,  and  foractimcs  like  a  cint]ucfoii^  the  /rochites^  that 
:inl  wcr  this  on  both  iides,  have  imooth  joints  entring  into  rhele 
lix  kcts,  ar.d  thefe  joints  are  alio  hollow,  and  thus  other 
( hires  with  lockets  arc  joined  to  thcie  to  make  up  the  lintro- 
ibos  f  foipe  oi  thdc  have  both  fockets  and  rays,  others  have  a 
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joclffrt  on  the  one  fide,  and  rays  on  the  other  without  a  focket ; 
^bnic  are  all  fmnoth,  with  only  a  fmall  ridgc  running  round 
thcni  a  little  within  the  outward  circle,  which  enters  into  a 
imall  furrow  anfwering  to  it;  others  are  all  fmooth  and  joined 
only  fer  bamomam'^  \<mt  Irachites  arc  of  an  equal  iubftaace 
or  thicknefs  from  the  centre  to  the  circumfercDce^  otfaen.aic 
pretty  thick  in  the  circiimicrence»  and  j^vows  thinner  towaida 
the  centre^  fo  that  they  have  concavitiea  on  both  £des»  to 
which  convexities  in  'other  7rochite$  aniwer  9  fome  are  of  an 
^aal  thickneis  half  way  from  the  outward  ctxde»  and  thea 
they  grow  concave  toward  the  centrq:  hix.Semmmi  fimad 
Ibmo  Entmhit  ^  vi^eU  as  3rocbites  of  an  OTal  figut«»  aod  their 
bores  alfi>  oval$  and  fome  TrotUtiS  of  this  ktodhavc  no  rays» 
but  are  joined  tog^her  only  by  one  ridge  paffing  diredly  along 
the  middle  of  the  ftone,  with  a  furrow  in  the  other  aiiiwerii^ 
thereto :  There  are  Ibmc  iingle  joints  with  a  double  oval ;  the 
oval  in  the  upp  r  part  ftands  direftly  contrary  to  that  in  the 
lower;  in  otiicri  again  the  ovals  fends  awry,  like  a  St. 
drew'$  crofs ;  and  there  arc  alio  Entrochi  m^de  up  in  this 
manner,  and  molt  of  the  oval  fort  grow  crooked  and  twilled. 

ji^ricold  compares  thofc  ftones,  called  Radix  to  a  wheel, 
and  Its  body  docii  well  reiemble  the  nave  of  a  cart  or  coach,  it 
beino  conical  towards  one  end,  where  its  a  little  flat  with  a 
hole  m  It  -  aixi  it  has  another  hole  in  the  middle  of  the  broad 
end  juft  oppofite  to  the  former,  and  the  five  hollow  llirts  or 
feet  siTuing  (ideways  at  equal  diftaoces  from  the  broad  bottom^ 
ibmewhat  refemble  fpokes^  at  riie  eiids  of  the  fiveftirts.or 
feety  there  grows  juic  over  the  middle  of  the  hollow,  from 
the  upper  to  the  lower  part  of  the  llirt,  a  F^tty  large  ieam». 
dividing  the  hollow  in  the  middle,  and  covering  about  a  third 
part  ot  it|  but  entring  no  farther  into  the  hollow  than  its 
mouth,  fo  that  the  boUow  of  each  ftirt  preients  itfelf  with  two 
eyes ;  hence  it  appears  that  thefc  ftirts  or  feet  wicte  never  lon^ 
fist  than  they  are,  and  that  no  ftooe  ever  grew  to  them  f  dui 
ftone  is  compoied  of  trigonal,  terrasonal,  pentagonal  and  bexai- 
gonal  plates  $  the  upper  part  of  the  conical  end  it  wrou^t 
round  with  large  hexagonal  plates,  and  theie  reach  half  way 
the  ftonc  ;  then  follows  a  lecond  round  made  up  of  pentagonal 
plates  pretty  Lirge,  and  thcic  reach  almoft  to  the  broad  bot- 
tom, which  is  a  little  convex,  the  bottom  and  tccr  confift  of 
vlates  of  all  fizes,  but  moft  of  them  are  very  fmall :  This  ftone 
is  in  fubftance  a  whitifti  opake  Fluor^  of  the  fame  nature  with 
th^  "fmbmi^  it  has  outwardly  a  rtt%  coat,  and  is  blueiflx 
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within  like  (bme  fca-fhells  ^  it  is  full  of  a  fort  of  afh-colourcd 
L     grifty  clay,  to  which  it  evidently  owes  its  original,  being  found  in 
*    a  bed  thereof^  the  fhell-like  and  fparry  fubitance  is  Icarcc  as 
thick  as  half  a  crown. 

Mr.  Heaumont  found  the  Trochitde  (licking  to  rake-mould- 
ftone,  and  in  the  crannies  of  rocks  at  all  depths  to  20  fathonas  5  he       -  ; 
ahb  found  a  fruit  with  them  like  a  Lapis  JudaicuSy  about  the 
bigneis  of  an  acorn,  with  ridges  and  furrows  running  lengthwile^ 
^    it  IS  m  fub fiance  a  whitifh  opake  fpar,  like  the  'Trocbites ;  Ibmc 
are  of  a  white  cawky  lUbftance,  and  fome  have  a  tin«5lure  of  red 
but  thefe  differences  proceed  from  the  clay  of  which  they  arc 
made  5  for  tho'  the  afh-colour  be  the  chief,  yet  there  arc  Ibmc 
y    veins  of  red,  Ibme  of  white,  fome  of  a  light  blue,  and  Ibme  of  a  * 
dark  blue,  ^c.  which  caufe  thele  varieties  in  the  itoncs :  Some  - 
Irochitiff  and  Entrochi  are  /haped  in  a  raw  clay,  bcfcre  they 
have  attained  the  confiftency  of  a  ftone  5  and  thele,  if  laid  m  the 
fun,  become  light  and  Ipungy  like  a  pumice-llone  j  he  alio  tbund 
a  hollow  ftone  of  a  fparry  fubftance,  about  the  bigncls  of  a  wal- 
nut, and  filled  with  the  faid  clay  5  it  fomewhat  rcfcmbled  a 
helmet,  its  fore-part  was  linooth  5  the  upper  part,  which  had  a 
large  ridge  in  the  middle,  was  wrought  with  little  rings,  three 
in  the  fame  place,  and  inclolcd  within  each  other.    The  ftouc  / 
called  Cormi  Ammonis,  fliaped  like  a  ram's  horn,  is  very  frequent 
in  this  clay  ^  their  texture  is  as  follows  ^  Ibmc  have  malTy  fpar  in 
their  infides,  which  makes  up  three  parts  of  the  ftone  ^  then 
from  the  fharp  top  there  grow  thin  flat  cells,  or  fiiiall  pipes  of 
fpar,  fet  edge-wife  one  clofe  to  the  other,  all  round  the  ftone, 
which  flioot  towards  the  broad  end,  and  appear  outwardly  like 
fmall  ridges  or  ieams  j  and  many  of  thele  pipes  running  down 
difcover  their  hollows,  fome  at  one  place,  and  fome  at  another, 
and  Ibmc  not  till  they  come  to  the  broad  end ;  and  they  have 
rings  alib  running  round  ihem  towards  the  broad  end,  tho'  fome- 
what defaced:  Moft  of  the  lefler  have  very  little  mafly  fpar 
within  them,  and  fome  have  none,  but  appear  fomewhat  hollow 
at  the  broad  end,  with  cells  running  down  internally  from  the 
top  of  the  ftone,  refembling  thole  in  the  flowers  of  coral,  which 
terminate  its  branches  ^  and  doubtlels,  if  taken  from  their  bed$ 
in  a  feafonable  time,  would  yield  the  like  milky  juice  5  for  in  the 
cells  of  fome  broken  pieces,  an  evident  concretion  of  fuch  a  milky 
juice  is  found,  and  Mr.  2^eaumof:t  found  a  piece  of  a  branchy 
Ipar  in  a  mine,  growing  like  coral,  and  terminated  with  buttons  or 
flowers  in  the  lame  manner  3  the  cells  in  the  fmaller  Cornu  Am- 
morns  appear  only  inwardly,  with  one  outward  coat  which  covers 
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thcni  all,  wliich  in  fome  is  fmooth,  in  others  wrought  with  little 
rings  like  the  lu  l met  ! tone  above-mcnnonL-d  ;  and  Ibme  out/ides 
have  ridges  or  rings  arouod  them  like  a  ranVs-horn:  The  ftonea 
generally  inove  in  vinegar,  juice  of  lemons,  ^c.  emmuv^  buhblci, 
as  cawk  is  found  to  do  very  freely,  and  moft  mineral  itones. 
•  Mr.  *Beaumnt  found  a  mine,  where  almoil  all  the  Entrochi, 
or  bodies  of  rock-plarts  grew  tapering  and  branchy ;  fome  of 
them  with  branches  near  two  inches  I'jni^,  and  other  ImaJl  branches 
Ipringing  from  thcie^  he  alio  found,  that  all  the  ciifcs  in  ibme 
mines  are  made  up  of  theie  lione- plants  ^  in  the  courics,  or  loadi 
betwixt  tlie  ciifts,  thefe  plants  grow  up  in  the  griily  day  iMii* 
Mfied  above,  being  rooted  on  the  rake- mould  ilones,  many  of 
daem  above  a  foot  in  height^  and  about  the  bignefs  of  the  ftem  of 
1  tobacco-pipe  9  and  they  ate  either  raw  clay»  or  of  the  coofiftoKe 
of  a  lim^-ltone,  and  fomft  of  them  have  outwardly  evident  begin* 
mngs  of  circles  and  futures;  the  fmall  plant  whieh  is  entire^  mI 
branched  bodies  of  many  others  have  attained  their  foil  temi 
of  growth,  being  become  perfefi  fparj  iat  braachcs  tte  all 
jointed,  and  have  the  lame  bote  with  the  tnu^s,  aiid;jaaetenm- 
naWd  with  imall  round  and  blunt  joints  5  the  bafe%  oriipUowi, 
Afe  commonly  filled  with  a  ndlky  curdled  fiabftaoGei  wluch  pna. 
bably  in  their  time  of  growth  was  fluid  as  that  in  coral  ^  and  as 
many  of  thole  plants  L»row  on  RadixeSy^  lo  many  of  them  grow 
from  plain  roots,  th-r  is,  i rum  plain  fp:u-,  orlinie  llonc:  Thele 
plants  do.  not  alvvays  grow  up  wuh  one  trunk  or  body,  but 
lometirries  five  or  lix  fprout%  nearly  of  an  equal  bigftels,  J  hoot 
lip  to'^cthcr  from  the  iame*root,  as  is  ufually  the  cale  in  coral  • 
lome  of  them  have  only  four  inlets  into  their  cavity,  and  others 
fevcn :  lome  have  a  circular  edge  on  every  joint,  the  intermediate 
ji>int  Dcing  fmooth  without  edge  or  knot  •  iomc:  trunks  have  cir- 
'cular  edges  on  the  middle  of  every  joint ^  but  in  iucb  a  manner, 
that  the  jfirft  and  fifth  edges  are  the  highefti  the  lecond  and 
fourth  the  lowell^  the  third  is  higher  than  the  latter,  and  lower 
than  the  former,  the  joints  themielves  being  great  and  fmatl 
according^,  and  this  order  holds  all  over  the  plant  ^  ibme  truaka 
have  edges  accordir^  to  the  iame  order,  only  thole  oh  die 
lecond  and  fourth  joints  are  round  and  .Uttnt«'  the  other  three 
being  (harp^*  odiers  have  edges  in  the  lame  order,  ail  round  and 
Uunt5  there  are  fome  trmJcs  wrounht  in  the  lame inanner^  .only 
the  fim  and  iS6h  joints  have  a  ciruc  of  loiots  round  them,  th^ 
Mher  thiee  have  *  edges  i  fome  troaks  lMveneith^.drclea  nor 
knots,  but  are  only  a  iittvcroughf^  Idee  thejplates  wbich  compoie 
fome^oots  ^  but  ixytwitfaftandiiig  their  dtfiErcnt  figur^s^  die  tex«t 


*iafc  of  their  fijbftance  appears  to  be  wholly  the  fame:  Thelc 
Ttxrky  plants  begin  their  growth  from  the  fincil:  parts  of  c!ay, 
.being  commonly  white,  fbft  an(1  fmooth  at  firfl ;  and  by  decrees 
.come  to  have  ridges,  knots,  and  futures,  as  they  tend  towards  a 
Hony,  and  lo  to  a  Ibarry  nature:  The  pith  continues  ftill  loft  and 
-vf^hite,  as  the  whole  is  at  firft,  and  it  is  continually  refrefhcd  by 
mineral  fteanas  and  moifture,  which  have  free  accefs  to  it  thro* 
'the  five  hollow  flirts  or  feet,  in  the  figured  roots,  or  thro*  the 
of  clay,  which  commonly  lies  under  the  plain  roots  ^  nof' 
.cam  thefe  plants  be  deoied  true  life  and  growth,  fince  they.have 
wmd  )>id)  and  iap,  as  alio  joints  and  fometimescdl^  which 
may  tary  well  fupf^y  the  place  of  veins  and  fibi^;  and  it  is  pro- 
ifamr,  tnat  thefe  srack^-plants  are  itones  of  tbci^own  kiad|  and 
«M       fif  fhutt  or  aniin^,  petrified. 


O/  the  Laicc  nf  Mexico,  arJ  cf  a  Sort  of  Rye  in  Prance*  PhiL. 

lVan£N^i30.  p.  758. 

THB  hke     Mxico  hwli  ibmct&ing  extraocdinary,  and 
fteiliapspecuiiaf  to  id[elf,-vi'««tfaatjpait  oFiti  water  is  fiefli 
IHld  part  fait  ^  whkh  is  the  realon  th^  it  is  thought  to  be  derived 

Wkm  two  fources,  the  one  of  fweet  water,  and  the  other  from 
Ifefloe  mineta'l  and  fkline  earth  found  in  the  hills  thro'  which  diis 
Krater  pai^es,  bcin^  impregnated  with  the  iak  which  it  difJc^lves 
in  its  courier  or,  if  ic  have  no  peculiar  Iburce,  the  bottom  of  the 
^arth  there  muft  be  full  of  lak^  which  is  confirmed  by  expe- 
rience, nuich  fait  being  made  thereof,  of  which  a  ^reat  trade  is 
carded  on  to  remote  parts,  even  as  tar  as  the  Philippines^  whither 
it  is  tranfported  in  confide rable  quantities  5  that  part  of  the  lake 
'  which  is  fweet,  is  ftlU  and  quiet  j  the  lalt  part  is  agitated  and 
•moved  according  as  the  wind  blows  j  the  frefh  water  is  very  ^noJ 
and  wholcfome,  breeding  plenty  of  fmall  fifh;  that,  wnfch  is 
»agitatedts  bitter  fait,  "breed iiw  no  fiih  at  all  5  the  fweet  water  is 
iigher  than  the  othsr,  and  mils  into  it;  the  water  of  the  fait 
•part  is  7  leagues  long,  and  as  many  broad,  and  abo\  c  22  in  corn- 
els ^  that  of  the  f^fh  water  is  near  as  iai^e^  and  the  whole 
iike  about  50  leagues  in  compals. 

M,  Renault  travelling  thro'  Sohgne^  was  informed  by  fomc 
-phyficians  and  furgeons  of  that  country,  that  the  rye  there  was 
ibtnetinies  fo  corrupted,  that.iiicfa  as  diaeat  of  the  bread  where- 
in there  was  much  oiFtius  rye,  were  felzed  with  a  gangrene  ^  thele 
l^rains  of  rye  thus  degenerate  appear  black  without,  and  pretty 
-Mtie  within,  and  when  dried  they  are  harder  and  clofer  than 
-^ttCnral  goiljgkain,  widumt  any  iU  tafte^  ibnie  of  the  graii^ 
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liavc  a  fiibftcincc  rcfcmblinff  honey  both  in  tafte  and  confiftcncc 
hanging  from  them  •  they  Dccome  much  longer  in  the  ear  than 
the  either-  lome  of  them  being  i;  or  14  lines  m  length,  and  2. 
lines  m  bi-c:;r!r1i,  and  at  nmcs  7  or  8  of  them  are  found  in  one  car. 

Kye  doth  in  this  manner  degenerate  in  SohgnCy  'Berry ^  the 
country  of  'Blaife  and  GaJtinotSy  and  almoit  every  where,  eipc- 
ciatly  m  light  and  iandy  loils  ^  it  grows  plentifUly  in  wet  yeara^ 
and  moft  of  all  when  exceifive  heats  enfue  upon  a  rainy  fpring  ^  ' 
the  bread  made  of  the  rye,  which  contains  feme  of  tnis  gcaio» 
tailes  like  other  bread  \  it  produces  its  tSkSth  chiefly  when  ikv» 
yet  not  till  it  has  been  uica  a  confideiable  tiinei  which  aie,  to 
dry  up  the  milk  in  women,  to  caafe  ibmetimes  malignant  fcm»» 
accompanied  with  droufinds  and  raving,  to  breed  the  gangrene  in 
the  arms,  but  generally  in  the  legs,  which  it  firft  leizes,  as  the 
Icurvy  does  ^  it  is  preceeded  by  a  certain  numbnels  in  the  leg^ 
upon  which  enfues  a  little  pain  and  IWelling  without  inflammation^ 
and  the  ft  in  becomes  cold  and  livid  $  the  gangrene  begins  in  the 
centre  of  the  part,  and  appears  not  Ht  the  ikin  till  a  Jocm[;  tinic 
after  ^  Ae  only  lemedy  is  to  cut  off  the  afiefled  part,  which  if 
not  done,  the  part  becoDies  dry  and  lean^  as  if  the  iliin  were 
dried  over,  the  bones  |  and  it  is  of  a  frightful  blackneis,  without 
any  rottennels;  whiift  the  legs  are  drying  up,  the  gangrene 
afcends  to  the  fhoulders  j  there  is  yet  no  fpecific  remedy  againfl 
this  diftemper;  there  is  lome  hopes  of  preventing  it  by  hot  ipi- 
nrs  and  volatile  ialts ;  the  orvietan  and  ptiian  oi  lupins  do  con- 
fiderablc  lei  vice  5  poor  people  are  generally  only  afflided  with  it ; 
ibme  of  this  graii>  was  given  10  leveral  animals,  and  they  all 
died  of  it. 

A  fuhterraneom  Fire  in  a  Coal-Mne  near  Newcaftle  j  l>y  Dr. 
Lucas  Hodgelbn.    Phil.  Trani.  Is '  13c.  p.  7^2. 

TH  I  S  iubterrancous  fire  bears  no  analogy  to  other  vulcano's  5 
it  encreales  and  decreafes  according  to  its  &el,  wfakh  is 
for  the  mol^  part  a  day-coal,  that  is,  the  upper  learn  of  the  coal 
immediately  exnoled  to  the  air,  &  that  you  may  light  a  candle 
at  it  in  ibme  places,  in  other  places  it  is  fome  fiithoms  deep: 
There  is  no  lal-armoniac,  nor  any  thing  lila  it  to  be  foond^ 
except  where  there  is  an  afiual  fire  /  The  fteams  of  lal-armoiuac 
and  lulphur  rifing  together  in  moft  places,  it  is  hard  to  difitnguifti 
them  ^  tor  tho'  the  flowers  of  brunftone  leem  to  jifc  firft,  yet 
there  is  commonly  a  cruil  of  lal*armoniac  under  thems  The* 
milky  fubftance  is  only  found  in  thole  .places  where  the  lal* 
armontac  and  lulphur  are  totally  wafled^,  and  die  acid  part, 
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afamunous  fpirit  of  that  white  mafs,  wiU  allb  evaporate  by  the 
OKTcafc  of  the  fire*  and  leave  a  dry,  ftyptic  Caput  Mortuum,  and 
as  hard  as  a  fione$  yet  a  pound  of  this  niafs,  bctbrc  it  has  too 
fDoch  undergone  the  a£Hon  of  the  fire,  will  nearly  afford  by  foh- 
tioo,  ^Sc,  half  a  pound  of  tolcrahk  cryftallinc  alluiB :  The  neigh- 
bouring foil  differs  little  from  other  ground,  having  neither  com- 
im  i&i  nor  nitre  in  it :  The  fprines  that  are  near  the  fire  do  not 
£fimer  the  Icaft  ficna  of  61-armoniac  2  The  water  from  the  adr 
jicent  odUeries  is  vitridic.  giving  as  deep  a  tindurc  with  galls  as- 
Sbmrhrmigb  fpaw,  and  diflfers  in  nothing  fionr  the  ordinanr  water 
of  coQiencS}  the  other,  (benign  contam  no  mineral  fait: 
Jkdg^eftm  gathered  fid-asmoniac  fiom a  burning  brick-kiln,  where.  ^ 
nothing  botcky  and  coal  were  burnt  together:  There  is  a  iort 
&  mineral  called  a  flatc,  partly  coal,  partly  allttm*ftone,  and 
partly  marcafite,  which,  laid  up  in  heaps  and  buij^  arc  ufed 
for  hardening  the  coal-ways;  from  theft  heaps,  whilft. burning, 
both  lulphur  and  fid  armoniac  are  often  gathered?  Upon  pouring 
cold  water  on  powdered  marcafite,  a  vitriolic  water,  but  no  hea^ 
was  produced:  It  is  no  ways  improbable,  that  black  Coal  Ihould  • 
yield  a  white  fnowy  volatile  fait,  fince  all  volatile  falts  whatever 
may  be  freed  from  their  rank  fmell  and  intenfc  colour,  by  tranl-, ' 
muting  them  into  a  fal-armoniac  by  the  means  of  an  aad,  as  Ipirit 
of  fair,  i pint  of  vitriol,  allum,  e?r.  and  then  fublimmg  them  till 
they  hecome  white:  There  is  a  cave  at  the  diilance  of  Ibme 
miics,  from  whole  roof  large  lumps  of  petrified  water,  like  ici- 
cles, haM  down,  fon^e  of  them  reaching  to  the  ground  like 
piUari}  thdc  icicles  arc  found  to  be  good  Umedone. 

Of  the  fuperficlal  Figures  ^/Fluids,  efpecially  Uquorscorttiguof^s,  , 
/3  ofiter  U(iViQt$i  by  iWr.  Boyle.    Phil,  iiani.  131. 

P*  771- 

UPON  pouring  a  flrong  alcalizate  menflfuum,  Mr.  "Boyle 
nfina  tto  of  fixt  nitre  dlfiblvcd  by  the  moifture  of  a  cellar, 
iiKD  a  ftlate  tube,  ftakd  at  one  end,  and  not  quite  \  of  an  inch  m. 
boie.  Midaddimifonic  highly  dephlegmated  fpirit  of  wine,  im- 
mediately the  figure  of  the  furface  of  the  lower  liquor  was^ 
changed,  and  the  cavity  quite  dcftroyed,.  the  common  lurface  of 
the  two  contiguous  liqiW  appearing  horizontal  ur  f^at  j  ami  lucli. 
a  level  lurface  was  obtaiofd,  upon  putting  thcfif  two  liquors  toge- 
ther into  a  much  wider  glaiij  upon  ufing  oil  of  turnem^^^ 
of  the  ipint  of  wine,  the  liquor  did  almoft  wholly  lote  its  cavity  ; 
but  if  inilead  of  dcliquatcd  tartar,  you  put  common  water  into 
the  pipe,  this  U^iuor  wa5  found  to  retain  its  concave  ^jj^^ 
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Ibrae  oi!  of  turpentine  was  added  thereto,  and  it  was  left  to  reft 
upon  tfiL-  water  a  ^ood  while:  Upon  pouring  a  iittie  of  the  gum 
of  Guaiacum  into  a  (lender  tube,  its  upper  lurface  was  concave, 
like  what  water  would  put  on  in  the  lame  tube  ^  but  putting  a 
Imic  water  upon  this  oil,  it  preieiitly  changed  the  figure  ot  its 
forface,  which  became  yiSiAy  protuberant  or  convex:  Having 
put  fome  oil  of  tartar  into  the  fleuder  tube,  and  adding  fonae 
cirops  of  the  x)il  of  Quaiocmt  tl^e  liquor  m»(»i]nd  not  to  aket 
manifeftly  the  concave  figure  of  the  fur&ce  of  cho  akaliaate 
liquor,  as  the  oil  of  turpentine  had  done  i  and  pourin§  a  Iktk 
water  on  the  oil  of  GtutiMtm^  the  upper  iufftoc  of  it  was  pro* 
feitly  changed  from  a  concave  figure  to  a  convex  oqr^  fb  diait 
mis  oil  in  the  middle  of  the  two  other  li<]uM!t  apptamjifee  a« 
flttle  fed  cylinder,  which,  infteadof  tircidar  MSptotube* 
ftair  at  bpthends^  but  jnore  £>  ai  thi(t  end  wt^ih  loudwd  the  ailt 
of  tartar :  Putting  fbme  eflential  oil  oC  doves-iino  a  new  flendar 
tbbe,  and  oWirving  it  to  be  a'littte  OMcave  at  the  top,  whm. 
j«  was  contiguous  to  the  air,  a  liidle  comteon  water  was  added  ^ 
It,  and  the  furfitce  of  this  oil  .became  ttinids  Upon  pouring 
,1^  a  llehder  pipe  (bme  of  the  deliquated  fijt  of  tartar,  the^ftne 
pf  the  aromatic  oil,  and  laftly,  a  little  cbmnK)n  water,  Hflfe' 
l^linder  ofoil  did,  like  that  of  the  oil  oF  Gua^acum^  appear  con* 
rcic  at  both  ends,  but  was  unlike  u  in  one  cucumftance,  that  the 
ojj  rf  cloves  appeared  more  cunvcx  it  the  upper  trxl,  wIktc  it 
was  contiguous  to  the  water,  than  at  the  lower,  which  was  conti- 

Sous  to  the  furfacc  of  the  oil  of  tartar:  Putting  into  a  fmall 
ndcr  glafi,  that  was  much  longer,  but  of  the  lanne  bore  with  the 
fcniier,Tome  quickfilver,  the  upper  lurface  fwelled  in  the  middle 
abov^  the  level  of  the  parts  where  it  touched  the  glafs,  but  upon 
pouring  water  on  u,  there  was  a  manifefl  and  confideraWe  de. 
preffion  of  the  lurface  ^  and  to  try  what  variation  would  be  made 
by  the  greater  or  leffcr  height  of  the  water  incumbent  on  the 
mercury  5  fbmetimes  it  fcemed,  that  when  the  a<]ueous  cylinder 
was  much  longer,  the  depreffion  of  the  mercurwl  lurface  wa»: 
fomewhat  greater  ^  but  this  did  not  conltantly  happen,  for  tho' 
a  very  ittlc  water  fufficcd  by  its  contaft  fenfibly  to  deprefi  the. 
^"^^•r  A^^*^*  ^here  was  ajgrcatcr  weight  of  water,  it  wa^ 

manireftly  perceived,  that  the  fur&c  of  *c  quickfiher being- 
preficd  almoft  to  a  level  in  thofe  parts  of  it  that  were  nca«  the- 
jnfide  of  the  glals,  there  was  about  the  middle  of  Ae  furfacc  an 
elevation  ot  mercury  like  a  hcmifpbere  above  the  reft  of  tho 
mercurial  furface^  and  to  confirm  this  experiment  the  incmn- 
bcnt  yaicf  wasdcca|itcd  off  by  Uttle  and  Ucdc  3  upoi^  which  the , 
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hcmifphere  began  to  be  flat  and  fubfided  more  and  more,  ia 
proportion  as  the  water  was  taken  off:  Upon  conveying  into  a 
receiver  a  couple  of  llcnder  tubes,  one  of  them  furnifhed  with 
common  water  and  the  other  with  quickiilver,  and  exhaufling 
ihe  air,  there  was  no  feniible  change  in  the  concave  figure  of 
tbe  watery  but  as  to  the  mercury,  it  fometimcs  fecmed  to 
fwell  manifeflly,  and  to  be  more  protuberant  upon  the  ex-* 
h^Miflion  of  the  receiver,  than  when  it  was  put  in:  A cleac 
chymical  oil,  heavier  than  water,  and  which,  when  contiguous 
.  Co  it,  had  not  a  concave  but  a  convex  fur&ce^  aad  a  tube  iw(n 
i^ifhed  with  both  liquors  was  placed  in  thq  receiver,'  aodeX'* 
)U0lftU9g  tbe  air,  the  oil4i4  not  {enGbly  aim  its  protuberftocc^ 
tJ^^m^tf^  Ipf^  its  opncave  furiace :  Having  put  fixt  nitiie^  ot 
wlHfvk'Mf  analogous  ta,it|  fajc  of  tartar*  diflolveq  per  deliquium 
tranrpareot  b^^uoTt  vA  $Uiog  9k  dear  plual  Half 
rewitht  and  pouring  op  it  s^  odaTeaicot  quantity  of  vinoiM 
ijpiric  perfe^ly  r^jfUficd,  aodletting  fall  gently  ibme  drops  of  ott 
WM^'fpij^  they  iUnk  towards  the  bottom  pf  tbejglafi,  tUf 
fiim  WAS  (lopped  by  the  horizontal  iiimce  ofthe  alcft^ 

liaise  liqupf  Jpc*d  nitre;  if  the  iHly  dro{»s  were  bfaffiotllt 
they  feemAt^Mb^  eye  romt^ntly  0>hGriqd;  fec  the  oil  di&r-^ 
ing  but  little  in  fpecifiek  gravity  from  the  u>trit  of  wine,  tb^ 
4rops  di4  but  juft  toqqb  the  fiimcc  of  the  fttpj#cfnt  alcali,  andf 
4ie  drops  being  hut  fmall>  their  own  weight  wa»  not  areat 
enough  vifibly  to  denreis  them,  and  hinder,  tlitt  roundnefi,, 
which  the  pre^fure  of  the  ambient  ijjirit  or  their  own  vifcofity 
endeavoured  to  give  them:  If  the  drops  were  bigger,  they 
would  appear  lomewhat  elliptical,  the  weight  of  the  upper 
pans  depreffing  the  drops,  and  making  the  horizontal  diameter 
longer  than  the  tranlverfe  5  if  a  ftill  greater  proportion  of  oil 
were  let  fall  upon  the  heavy  liquor,  it  would  for  a  pretty  while, 
appear  in  the  form  of  a  fomewhat  imperfed  hefnilpherej  but 
It  the  quantity  of  oil  were  not  too  great,  it  would  pcrhapa 
fpread  itfelf  upon  the  fubjacent  liquor,  and  lie  flat  upon  it; 
yet  It  would  by  the  aftion  of  the  ambient  fpirit  concurring  with 
ira  own  tenajcity,  be  raifed  above  the  furface  of  the  fluid  nitre^ 
aod  be  reduced  to  the  figure,  either  of  a  hemifphere  or  s 
greater  ibgtnent  of  a  globe,  or  even  an  imperfefl  elHpfls,  ac- 
jEpnjfagf  to  the  bulk  or  weight  of  the  oil :  Tho'  thefe  globulet 
OC  portions  of  oil.  did  often  readily  mingle,  when  they  touched 
eacil  other,  yet  it  was  feveral  times  obierved,  that  warily  ap*- 
^  /./pfDtehisig  them  to  each  other,  thev  would  be  made  to  touch 
l  Wfthifytfrntiitfing,  ^pre&mhotW$AMr^^«inw^idJy,  and 
)th^<'  when 
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when  fepnratcd  they  would  prcfently  rdumc  their  former 
figure:  SVhcn  a  \iv^c  portion  of  oii  reflcd  on  the  falme 
liquors,  if  then  the  ambient  fpirit  was  gently  ajJirated,  the 
convex  p«rt  of  the  hemiiphcre  would  put  on  various  configu- 
rations :  Upon  putting  together  into  a  pretty  large  veflel  two 
oils  with  other  liquors^  the  oils  being  once  united,  one  of 
which  was  from  turpenttney  would  not  be  eafily  feparated,  but 
according  to  the  prevaleacy  of  the  lighter  or  heavier  ingredient 
in  the  miictute,  the  compounded  oil  would  almoff  totally 
either  emerge  to  the  top  of  the  watier,  or  lie  beneath  at  the 
bottom :  When  oil  of  tartar,  or  nitrous  alcali  happened  to  be 
Tery  clear  and  coloarleis»  redlified  fpirit  of  wine  would  float 
upon  it  in  fuch  a  tnanner»  that  in  mofl  poCtkms  the  phial 
feemedonly  to  contain  one  uniform  liquor:  Upon  taking  de* 
]tc|Qated  alcali  made  of  nitre  and  tartar,  and  deeply  tinged 
wtthcochifTeel^  and  that  the  liquors  might  not  only  oe  hetero* 
^neous^  bttt  difier  in  gravity  and  denfity  as  moth  as  pofTible,  a 
peculiar  kind  of  ul,  lighter  than  ^irit  of  wine,  was  poured  on 
fhem,  and  holding  the  plane  where  the  two  liquors  wei^e  con* 
liguons  in  a  convenient  pofltion,  in  rcfpcft  both  of  the  light 
and  the  eye,  it  made  a  Tcry  vivid  reflexion  of  the  incident 
^ams  of  li^^ht,  fb  that  this  phyfical  furface,  which  was  flat, 
looked  almoft  like  that  of  quickfilver;  and  alio  the  bright 
figure  of  the  flame  of  a  candle  was  ftrongly  rcfledcdfrom  it  as 
fiom  a  fpeculum. 

« 

^  Continuafim  §f  Mr.  JhyWs  Experiments.   Phil*  Tranf. 

N**  I5i.  p. 

UPON  pouring  into  a  flender  phial  more  than  half  full  of 
common  water  a  little  warmed  efifential  oil  of  anifecds, 
the  upper  furface  of  the  latter  became  fomewhat  concave,  as 
that  of  the  wafer  was  5  but  the  lower  furfice  furrounded  by 
the  xv  Mtcr  was  very  conv^ex,  appearing  almoit  like  a  j^reat  por- 
tion of  a  fphcre  j  then  the  pnial  was  flopped  and  fuffcred  to 
reft  for  lomc  time  in  a  cold  place,  and  the  water  continuing 
fluid,  the  oil  of  anifceds  was  found  coagulated  into  the  form 
it  had  in  its  fluid  Hate  5  but  it  was  worth  obfcrving,  how  great, 
a  diftercnce  there  was  between  the  dull  reflexion  it  made  when, 
^agplated,  and  that  fine  reflexion  it  made  whilfl  a  Itqufore 
Mr.  Soyle  having  obferved  that  quickfilver  and  re^ifled  pe- 
troleum arc,  the  former  the  heaviell,  and  the  latter  the  lightefl-, 
of  all  fluids,  he  put  fome  diftilled  quickfilyer  into  a  iinall 
phial,  and  held  it  in  foch  a  poftufe,  that  the  incvlent  iight  was 
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llror.gly  rcflLi51:c.d  to  his  eye  he  then  gently  put  to  it  fbme  pc- 
rroicum,  which  being  rectified  was  very  clear,  and  he  obierved 
that  as  this  liquor  covered  the  quickfilvcr,  there  wa«at  .the 
imaginary  plane,  where  they  were  both  terminated,  a  brifkcr' 
fcfl^don  taao  the  qutckfiWer  alone  had  given  before:  Upon 

Oa  competent  quantity  of  a  reiinous  or  gammy  lub^ 
nto  a  deep  round  glais  with  a  wide  mouthy  and  holding 
it  by  the  £re  in  a  moderate  warmth»  till  it  was  reduced  to  a 
flaid  ikte,  and  then  placing  it  in  a  receiver^  and  exhauftiflg 
die  air  by  degrees,  a  great  many  bubbles  appeared  at  the  to]p 
of  the  liquor,  and  ma^e  there  a  copious  frotn^  fome  of  theie 
bobbles  were  very  large,  and  ftveral  of  them  were  .adorned  , 
mfathe  yivid  colours  of  the  rabbow;  when  this  iiibftancc 
had  refumeJ  its  confiftent  ferm>  fome  large  bubbles^  were  in* 
terreMed  between  its  upper  and  lower  furfaces,  which  had  a 
condderable  reflexion :  It  is  ufually  iuppofed  that  the  falling 
drops  of  r.iin  arc  fpherical,  but  their  defccnt  is  too  fwift  for 
rhcir  hgurc  to  be  oblci  vcd  •  and  what  will  make  it  the  moro 
t^ueiiionable,  is,  if  what  is  vulgarly  thought  be  true,  that  hail 
IS  only  rain  frozen  in  its  pallagc  thro'  the  air;  but  the  lurfacc 
of  warcr  may  have  difterent  figures,  according  as  it  is  encom- 
pdiTed  with  hcrcrogcneous  fluids,  or  as  it  is  only  in  Ibmc  places  - 
contiguous  to  one  or  more  of  them  ;  in  the  former  cafe  it  is  not 
czfy  to  make  an  obfervation,  becaufe  there  are  not  any  two 
liquors  that  will  not  mingle  with  each  other  or  with  water  j 
having  therefore  cautiouily  conveyed  into  fome  chymical  oil  of 
cloves  fbme  portions  of  common  water  of  dii&rent  bignciTeSt 
taking  care  as  much  as  pofliblc  that  they  fhould  not  touch  each 
other  ^  by  which  means^  the  oil  being  tranfparent,  and  yet  a 
little  coloured^  it  was  eafy  to  obferve,  that  the  finaUer  por- 
tions of  water  were  encompailcd  with  the  oil  in  inch  a  maimer 
as  to  be  reduced  into  almoft  perfect  globes^  thofe  portions  that ' 
were  fomewhat  bigger,  as  about  twice  the  bignefs  of  a  pea 
would  be  of  a  figure  ibmewbat  approaching  to  an  ellipfis  ^  and 
tbole  portions  that  were  yet  ibmewbat  larger^  tho'  they  feem- 
ed  10  be  fiink  almoft  totally  beneath  the  oil,  yet  they 
held  to  it  by  a  (mail  portion  of  themfelves,  and  their  furface 
mz9  eafily  enough  diltingulfhable  from  that  of  the  oil^  thefc 
larger  portions  of  immerfcd  water,  being  almoft  quite encom- 
i^^iild  with  the  other  liquor,  were  by  it  reduced  into  a  round 
n^urc,  which  was  ordinarily  fomewhat  elliptical,  but  more 
uuprciXcd  Ui  iiiw  iiiiJu;e  uiai;  iiiAi  ligure  rci.|Uircs^  but  this  is 
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to  be  underftood  of  ihofe  portions  of  water,  that  touchcci  onljf 
the  oil  and  the  «ir«  for  finch  as  touched  each  other  without 
mingling)  and  much  more  thde  that  adhered  more  or  lefi  to 
the  Bdes  of  die  gbia  hod  their  fiir&ccs  too  irregular  to  be  de* 
icribcd:  Having  ,  pot  into  a  flender  pipe  «  Imie  oil  of  cloyes^ 
fttid  apcm  this  Ibme  oil  of  turpentine,  that  lb  the  water  both 
above  and  below  might  be  touched  by  heterogomtu liquors^ 
ilie  oil  of  cloves  wat  not  maotfeftly  tumid  at  the  top,  nor  the 
ipwor  finrfiioe  of  the  torpendue  very  <MiDveK  ^  iidfrom  tbh  it 
fnU  be  eafjr  to  conclude  the  fisoie  of  the  cylindrical  portion  of 
Water  Intercepted  between  thde  two  oUa  t  Having  teicn  oU  ef 
hniiieda  thawed  by  a  grade  hcAt,  and  common  water,  and  put* 
diffi  diem  tc^ether  inm  a  convenient  lhaped  glafs,  they  were 
fomied  to  &nd  in  a  cold  place,  till  the  dl  was  coagiJated  $ 
upon  which  it  was  ieparated  from  the  water,  and  by  the  rough-* 
neif  of  its  furface  ihewed,  that  when  its  parts  ccaied  to  be 
agitated,  whence  us  fluidity  did  arife,  that  then  the  contigu- 
ous water  could  not  infled  or  othcrwiie  difpole  them  in  a  man^ 
ncr  requifite  toconilitute  a  fmooth  fur  face  5  and  the  cafe  was 
the  latne  in  the  furface  contij^uous  to  the  air,  favc  that  its  af- 
pcrity  was  different  from  that  of  the  other :  Mr.  Soyk  ob* 
iervcd  an  inequality  and  ruggedncfs  of  fur&ce  in  water,  upoi» 
toverihg  it  wkh  chymical  oil  of  jumper,  and  expofing  it  in 
very  cold  weather  5  tho'  the  oil  continued  fluid,  yet  the  water 
beitig  frozen  had  no  longer  a  finooth  furface,  as  when  in  its 
liquid  ftate  it  was  contiguous  to  the  oil  j  and  the  like  inequa* 
lity  or  rather  a  greater  was  observed  on  the  furface  of  frozen 
water,  which  had  chymical  oil  of  turpentine  fwimming  on  it  ^ 
and  a  greater  roughnefi  may  be  often  obfinrved  in  the  itirfaces 
of  feveral  liqnets  abounding  in  water,  when,  after  being  &o« 
ten,  they  have  an  immediate  centaft  with  the  air:  Upon  ex* 
{Kifing  in  a  large  glafs  in  t  very  cold  nighl  a  ftiong  ana  blotid* 
«ed  decoflton  of  the  foot  of  wnod,  in  the  morning  wasobtevedl 
4  cake  of  ice  curioufly  figored,  fiiU  ef  larec  ftakes,  lhaped 
almoft  like  broad  dagger-blades,  but  neatly  fringed  ne  tha 
tdges5  and  thefc  figtttes  ieemed  imbofled*  and  raiftd  srtKVfw 
the  letel  of  the  ether  ice  t  In  the  SfiXtml^ulmdlMani  tiM 
figure  of  a  flar,  or  lilce  that  of  the  aboveaentioiied  daooftkNl 
«  en  loot  will  frequently  appe'ar  'imbofied  upon  the  upper  Aur- 
Gice  ^  the  Regulus  -,  and  the  Vk»  figore  hat  been  eMerred  on 
a  mafi  of  Regtnus  made  of  antiniony  without  JUdrs  ^  but  if  to 
th^ft  two  bodies  copper  be  alfb  ihilfully  added^  the  furface  will 
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be  often  adorned  with  new,  figures,  and  the  moft  ufual  wat 
diat  of  a  net,  that  feemcd  to  cover  the  iiirface  .of  the  com* 

Of  the  Animalcula  Kain^  Well,  Sea  and  Snow  water,  as 
alio  in  Pepper-watcri  by  M*  Leewenhoeck.  Phil.  TraoC 
N**  133.  p.  bax. 

MLeewenboeck  dilcovered  Jbiimakula  or  very  finall  aoi* 
•  nuls  in  rain-water,  which  had  flood  but  a  tew  days  in 

•  new  earthen  pot  glaaed  blue  within  $  when  they  moved  they 
netted  two  littte  £oima  which  werq  in  continual  motion|  the 
tf$cc  between  tbcfe  two  horns  ,was  flat,  thb'  the  reft  ot  the 
body  was  roundilh,  and  tapering  a  littte  towards  the  end, 
where  was  a  tail  near  four  times  the  length  of  the  whole  body, 
of  the  thicknefs  of  a  fpider's  web  j  at  ivhofe  extremity  appeared 
a  globule  of  the  bignefs  of  one  of  thoic  which  made  up  the 
body  ^  thcie  little  creatures,  if  they  chanced  to  light  upon  the 
leaft  filatnent  or  firing,  were  imangled  therein,  extending 
their  body  into  an  oblong  round,  and  endeavouring  to  free  their 
tail  5  and  he  obferved  ieveral  hundreds  of  them  within  the 
fpace  of  a  grain  of  fand  :  He  alio  difcovered  a  i'econd  iort  of 
an  oval  figure,  and  he  imagined  their  hend  to  Ihind  on  the 
/harp  end  3  theie  were  a  little  bigger  than  the  former  3  the  in- 
ferior parr  of  their  body  was  fiat  furnilhed  with  feveral  very 
thin  feett  moving,  exceediiij  nimbly,  and  which  he  did  not 
diibera  tiU  after  i^ral  oblervatipns,5  thefe  little  animals  did 
fimetim^  cbangp  their  figpre  into  a  perfect  round,  efpecially 
arben  thcv  came  to  lie  on  any  dry  place  ^  their  body  was  alio 
very  flexible;  he  obferved  a  third  fort  that  were  twice  as  long  at 
iMoad,  and  were  eight  times  fmaller  than  the  firfl,  vet  he  ob- 
lerred  little  feet  whereby  they  moved  very  briikly  ^  he  farther ' 
diicenied  afeordi  fcrt,  a  tboiiiand  times  fmaller  than  the  eye  of 

•  big'loufi  f  and  thefe  exceeded  all  the  former  in  celerity  \  he  . 
elbii  obferved  them  to  ftand  ftill,  as  it  were  upon  a  point,  and 
torn  themfelves  about  with  the  fv^ifinels  of  a  top  ^  he  diico- 
vered  alfo  ieveral  other  forts  of  animals,  and  they  were  made 
up  as  the  former  of  globules  and  fuch  foft  parts,  that  they 
burft  afunder  when  they  came  to  want  water :  At  firft  M.  Lee' 
*ie€nho€ik  co\x\6.  ditcern  no  living  creatures  in  rain  water,  only 
he  obierved  many  irregular  tcrrellrial  parts ;  yet  in  funic  time 
after  he  difcovered  a  few  exceeding  fmall  animals  5  and  he 
imagines  that  many  thoufands  of  thefe  little  animals  do  not 
equal  an  ordinary  ftrain  of  fai^d  in  bignt^is  j  and  comparing 
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them  with  a  cheefe-mirc,  he  makes  the  proportion  between 
them  to  be,  as  that  of  a  bee  to  a  horfc  j  for  the  circumference 
of  one  of  rhefc  animals  in  water  is  not  fo  great  as  the  thickncfs 
of  n  hiir  in  a  checfc-mitc :  In  anothcrr  quantity  of  rain-water 
C.Kpoicd  fur  fome  da\s  to  the  air  he  obfervcd  a  thoufand  of 
them  in  one  drop  of  water,  which  were  of  the  fmallcfl  Ibrt  he 
had  hitherto  iecn^  and  in  iome  time  after  he  obfcrved  others 
eight  tifn€fl  as  big,  a  I  mod  of  a  roand  figure :  In  the  water  of 
the  river  Afaefe  he  foufld  fuch  fmaU  «nuDtk  that  he  coakl 
liardly  difcern  their  Cguresj  biif  their  number  was  far  kft 
than  that  in  rtin-waters  In  the  water  of  a  verv  cold.weUk« 
«iiicovered  a  great  immber  of  wy  animaU,  mich  were  ex* 
eeeding  clear :  In  the  wbter  he  wSnweA  none  of  the(e  Ani^ 
mahuMt  nor  any  of  them  this  year^  vi9^  i6f6  .befere  the 
month  of  ytfhy  and  then  they  appenied  not  very  numetoiiac 
but  in  A{^ifjl  he  obierved  them  in  great  plenty :  He  oMerved 
nt  firft  in  fca- water  a  little  bkckifli  nnima)>  whidi  feemed  to 
tonfift  of  two  globules  ^  thia  animal  had  a  peculiar  modoa  re* 
fembling  the  fliippingof  a  flea  on  white  papery  he  alibdtf^ 
eovered  fm^fll  clear  animals  of  the  fame  fiae  with  the  preceod* 
ing,  but  of  an  oval  figure  and  winding  motion^  he  further  ob* 
ferved  a  third  fort,  which  were  very  flow  in  their  motions  j 
their  bodies  w  ere  of  a  moufc-colour,  and  clear  towards  the 
ovii  poinr^  and  before  the  head  and  behind  the  body  there 
flood  out  a  little  fharp  point  ^  this  ibrt  was  a  little  bigger;  ard 
there  was  a  fourth  fort  iomewhat  longer  than  oval  ^  yet  of  all 
thefe  forts  there  but  a  few  of  each,  fo  that  m  a  drop  of  water 
he  c  ouid  obferve  fometimes  no  more  than  three  or  four,  fome;* 
times  one  onlyj  in  icnie  days  after,  viewing*  this  water,  he 
faw  a  hundred  where  before  be  obferved  but  one  5  but  thefe 
W  r-  of  a  different  fip^ure,  and  not  only  fnialler,  but  very  clear, 
3iid  of  an  oblonj»  oval  figure,  with  this  only  difference  that 
their  heads  appeared  to  end  iharper^  and  tho*  they  were  a 
thoufand  times  fmallcr  than .  a  finall  grain  of  fand,  yet  when 
they  lay  out  of  the  water  in  a  dry  place,  they  borft  in  piecea 
end  divided  into  three  or  four  very  fmallgloboks:  M.Zif' 
tt'eftbocck  iput  j*  of  an  ounce  of  whole  pepper  into  water,  m 
irhich  lying  for  about  three  weeks,  and  twice  addtiig  fnow-wa« 
ter  thereto,  the  other  water  being  in  great  part  evaporated,  he 
obferved  in  it  to  his  furprife  an  incredible  number  of  IrnaH 
animak  of  fcfecal  kinds  ^  and  among  the  relt,  feme  diet  were 
three  or  four  times  as  long  as  broad,  but  their  wMe  thickeeft 
did  not  much  eiceed  that  of  the  hair  of  a  loulei  the  fewd 
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t6u  dilcoTcred  in  this  water  were  of  a  perfc<!:l  oval  Cig^nre,  and 
■  tbcy  moved  nimbly  as  the  former  alio  did,  and  thcjc  were 
more  numerous^  there  was  a  third  fort  which  exce  eded  the 
two  former  in  number,  and  they  had  alio  tail^i  like  thofc  ho 
formerly  obicrved  in  the  rain-water  animals 3  the  fourth  ibrt 
were  incredibly  fmalf,  fo  that  if  a  hundred  ot  them  lay  fide  by 
fide,  they  would  not  equal  the  length  of  a  grain  of  coarie 
fand  'y  and  aa;ordiiig  to  this  edimate,  ten  hundred  thoufand  of 
them  could  not  oqiw  the  ditnenGons  of  a  grain  of  fuch  coarfe 
fknd^  he  alfo  diii»«erad  •  fifth  ton,  which  had  near  the  thicks 
M&  of  tbe  fboMr^  tad  almoft  twice  ^  Itmgt  Be  could 
M>t  obiervc  im  finiv^water  which  had  flood  for  three  yean  in  a 
g)a&  boitk  wdl topped  any  Mimlath^  aad  wanagbtam 
pS  it  iftio  a  let'^ep  upon  half  an  ouaee  of  whole  pepper^  it 
WIS  &mc  days  before  he  obfenrcd  any  animals  therein,  and 
they  were  exccedbg  ifinalli  and  their  bodies  feemed  to  be 
#Mce  as  kme  as  bioadi  hm  Aey  mofed  ¥efy  flonly,  and  often 
circularly  he  obfeeved*  elfo  ft  veft  number  of  oval  animals, 
efeb  #  or  8000  ift  one  deo]^. 

Oifervatkns  m  rwo  Satellites  cf  Saturn ;  hy  M  CftiTmL  PhiL 

TranC      1^3.  p.  831. 

THE  <mfmo&^  Satellite,  which  is  diftantftom  the  centre 
of  Saturn  10  -  diameters  ot  his  ring,  rcTolfca  in  80 
^ays,  fojuilly,  that  he  doth  not  anticipate  uinc  revolutiooi, 
which  arc  made  in  two  years,  but  by  one  whole  dayj  add  id  ' 
the  conjun^ians  with  Saturn^  his  latitude  cncreafes  accordiiig 
m  the  ring  of  Saturn  erilarges  itfclf*  tbo*  the  line  of  his  mo- 
tion is  not  parallel  to  the  circumference  of  the  ring 5  after 
ieveral  revolutions  of  this  fatellitc  it  is  oblerved  to  have  a  pe- 
riod of  apparent  augmentation  and  diminution,  by  which  pc:*  " 
riod  he  becomes  vifible  in  his  greateli  occidental  dif/cffian, 
and  invifible  in  his  ^reateft  oricntial  digrcilion;  he  bcgn:is  to 
appear  two  or  three  days  before  his  conjunQion  in  the  inferior 
part,  and  to  disappear  two  or  three  days  after  hu  cx>njun£iioA 
in  the  feperier  pan|  fi^  that  he  remains  iavifible  in  every  re^^ 
volation  of  80  days  tor  a  whole  month  together  1  This  viciiG- 
code  of  pbftf^  makes  k  fcera  probable^  that  one  part  of  his 
iisrfiKO  is  net  fo  capable  of  fcfleftii^  to  us  the  fun's  light*  as. 
the  other  pirt  1^5  whence  it  may  be  eeojeftiHed  that  sbedtbt 
ef  thrfiiWttite  has  fome  diverfity  of  paita  aaalo|ous  to  ^at  of 
ihe  CMiik  M»  fftit  oCiiribtfe  fofMcoieaoTeted  vnktoa^  wbieb 
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is  not  fo  fit  to  reflect  light  as  the  continent  which  conilitutcs 
the  other  part;  lo  that  this  planet  by  a  convcrfion  iibout  his 
axii:,  or  by  an  obverfion  of  the  lame  h^milpherc,  much  after 
the  manner  of  the  moon  to  the  earth,  fometimcs  turns  to  ui 

'  the  part  analogous  to  the  cominenc,  and  fomeume  that  whkh 
anfwers  to  the  Tea. 

The  gfcateft  digreffion  of  the  third  fatellite  of  Satftrn  firotn 
fail  centte  is  only  ioand  one  i  of  the  diameter  of  hia  ring,  and 
the  period  of  his  revdution  is  4  days  12  hours  27  min.  his  lati- 
tttde  aUb  eocreafes  as  the  ring  enlarges ;  and  this  fatellite  be- 

.  ing  altcmatelv  one  day  towards  his  conjun3ioo,  and  the  other 
da^  towards  his  diftreffion,  he  is  ordinarily  fcen  only  every 
third  day,  and  rarely  two  days  together,  uiueis  at  the  hoi^r  of 
obfervation  he  be  in  the  middle  hetwixt  the  cwgimdioii  aad 
digteflion. 

€f  tHirmbUng  of  Conftmant  Strings  $  by  2^.  Wallis*  Phil. 

Traidl       1^4.  p* 

IT  hath  been  long  fincc  obferved,  that  ifa  viol  orlutc-ftring  be 
touched  with  the  bow  or  hand,  another  firing  on  the  fame, 
or  another  inlirumcnt,  not  far  from  ir,  if  an  unilon  to  it,  or  an 
oftave,  or  the  like,  will  ar  the  fame  time  tremble  of  its  own 
accord;  but  Dr.  Jlallls  further  adds,  that  not  the  whole  of 
that  other  firing  doth  thus  tremble,  but  the  leveral  parts  Icve- 
rally,  according  as  they  arc  unilbns  to  the  whole,  or  the  parts 
•  of  that  ftring  fo  ftruck^  for  inllancc,  fuppofing  AC  Fig.  4; 
Plate  III.  an  upper  o6iave  to  ct  and  therefore  an  unifbn  to 
each  half  of  ir,  itopped  at  B  5  now  if  A  C  be  Itt  uck,  while  ety 
is  open,  the  two  halves  of  this  latter,  that  is  cf.[i  and 
will  both  tremble,  but  not  the  iiiiddle  point  at  ft  •  which  will 
c  iiily  be  oblerved,  if  a  little  bit  of  paper  be  lightly  wrapped 
-I  about  the  Uring  ety^  and  removed  ilicceiliyely  from  one  en  dof 
the  itring  to  the  other  :  In  like  manner  if  AD  Fig.  5.  be  an 
upper  twelfth  to  <«  A  and  coniequently  an  unifon  to  its  three^ 
parts  equally  divided  in  ^,  y,  and  if  A  D  be  fir  uck,  while 
is  open,  its  three  parts  ^y,  and  will  feverally  trcm- 
i>]c,  but  inot  the  points  |3,  yj  which  may  be  obferved  in  like 
manner  as  the  former ;  Alio,  if  AE  Fig.  6.  he  a  double 
o6lave  to  4  c,  the  four  Quarters  of  this  latter  will  tremble^  when 
the  former  is  ftmck,  but  not  the  points,  fi,  y,  «r :  So  if  A  O 
fig.  7 .  be  a  fifth  to  «  nt  «nd  confr^tiently  each  half  of  the  Ibr^ 
mer  be  ftop ped  in  D>  flu  unifim  to  eadi  third  part  of  the  latter 
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flopped  in  ^,  «,  while  that  former  is  ftruck,  each  part  of  this 
latter  will  tremble  fc-vcraliy,  but  not  the  points  >,  «,  and 
while  this  larrcr  is  (truck,  each  ^jart  of  the  former  will  tremble, 
but  not  the  point  D  5  the  like  will  hold  in  leffcr  concords, 
but  the  lels  remarkably  as  the  nnit^bcr  of  divifions  cncreaies ; 
Thi^  phaniomenon,  as  far  as  is  knowiii  was  £rii  diico?ercd  by 
Mr.  William  Noble  of  Merton  college,  ami  after  him  by  Mr. 
^bomas^igot  of  Wadbam  college,  and  this  is  now  commooljr 
known  to  nuificians:  Dr.  IVdllis  adds,  that  the  fame  ftriag  as  c^- 
pig.  4.  being  ilruck  in  the  niiddle  al  jS,  each  part  being  unifon  to 
,  die  odbcr,  will  give  no  diflind  found  at  all,  but  a  very  ooofiiied 
QBt^  as  alio  if  «^  Fig.  5.  be  ilruck  at  0  or  where  one  part  i» 
an  odave.to  the  other^  and  in  like  manner,  if  ^  6*  be 
ftruck  at  ^  or  </^,  the  one  part  being  a  double  o&SLvc  to  thi^  o^erf 
and  lb  if  «^  Fig,  8.  be  nruck  in  v  or  /,  .the  one  part  beinsa 
fifth  to  die  other,  and  thus  in  other  like  confbnant  divifions  $pQt 
ftSl  the  left  remarkably  as  the  number  of  divifions  iiscreales  t 
This  and  the  former  piuenomekion  Dr,  JTalUs  judges  to  depend 
upon  one  and  the  iaine  cauie,  viz.  the  contemporary  vibra- 
dons  of  the  icveral  uniibn  parts,  which  make  the  one  tremblt:  at 
the  modoo  of  the  other  ^  but  when  ftruck  at  the  refpedive  poiDts 
of  divifions,  the  found  is  incongruous,  becaufe  the  point  that 
fhould  be  at  reft  is  difturbed :  A  lute  or  viol-ftring  will  thu» 
aniwer,  not  only  to  a  confonant  ftring  on  the  fame,  or  a  neigh- 
bouring lute  or  vio],  bat  to  a  conloaant  note  in  wind-inftru- 
ments;  which  was  particularly  tried  on  a  viol,  anfwering  to  the 
conlonant  notes  on  a  chamber- organ,  but  not  lb  remarkably  to 
the  wire-ftrings  of  an  harpiichord:  "Wind-inftruments  commu- 
nicate to  the  air  as  iirong  a  concuflion,  if  not  a  ftronger,  than 
that  of  gut-ftrings  ;  and  we  feel  the  wainicot-leats,  on  which  we 
fit  or  lean,  to  tremble  conftantly  at  certain  notes  on  the  organ  or 
other  wind  inftruments,  as  well  as  at  the  notes  on  a  bafe-vioJ : 
Dr.  IVallis  was  alio  told,  that  a  thin,  fine  Venice g\d,is  was  cracked 
with  the  ftrong  and  iafting  Ibund  of  a  trumpet  or  cornet,  ibuiid« 
ing  near  it  an  unifon  or  a  conlonant  note  to  that  of  the  tone  Cf 

ting  of  the.glai«,  and  he  thinks  it  no  ways  improbably,  - 

^  Man  of  a  firatiTe  imitating  Nature ;  hy  ^Dr.  Geo.  Gatdm 

Hul.Tranf.      134.  p.  844.   .  ,\ 

AT  Sfratbhme^  not  far  from  j4hrdeent  there  was  6mf 
Donald  Jmnro^  who  hadfomethins  peculiar  in  his  temper, 
that  inclined  him  to  imitate  unawares  all  die  geftures  and  motions 

of 
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of  thofc  he  converfed  with ;  he  had  been  fubjc6t  to  this  infirmity 
from  liis  very  infancy ;  yet  he  was  very  loath  to  have  it  obferved, 
and  therefore  he  cafl  down  his  eyes  when  he  walked  in  the 
ftrects,  and  turned  them  afidc  when  he  was  in  company :  He 
imitated  not  only  the  fcratchmg  oi  the  head,  but  alio  the  wring- 
ing of  the  hands,  wiping  of  the  nofe,  ftretchins  forth  of  the 
trnis,  ^c*  he  alio  covered  and  uncovered  hiroielf  as  the  cooh 
jtmy  did,  and  this  with  f6  moch  cx^Saeb^  and  at  the  ianac 
tinie  with  fuch  a  natural  and  unaffeQcJ  air,  that  it  could  not  be 
£ifpe£ied  that  he  did  it  oa  defign:  Upon  koldtog  fail  both  hta 
kindsi  und  cauHng  another  to  make  motions,  he  would  prefs  to 
ict  fices  and  when  he  was  aiked  how  he  found  idaAUs&&edt 
Ee  could  only  give  this  fimple  anfver,  ttsf  is  vtxed  Us  Ham 

sit  Manner  of  okferving  the  Aninnakula  in  [evtrai  SsTSS  tf. 
Warns  by  M  Uems&cdu   Phil  Traot i^i.  p.  S44. ; 

MZeenxenhoeck  fuppoied,  that  a  drop  of  water  did  equal 
•  a  pea  m  bigncls,  and  he  took  a  littk  quantity  of  water,  of 
a  round  iigure,  as  big  as  a  miller-grain,  and  this  he  reckoned  to 
be  the  of  a  pea  •  for  when  the  axis  of  a  millet-feed  makes  i, 
that  of  a  pea  will  m^ke  4  |,  whence  it  follows,  that  the  feed 
a  millet  is  at  kail;  the  of  a  pea  •  this  fmall  quantity  of  water 
he  put  into  a  very  flender  glafs-tube,  dividing  by  this  means  that 
little  water  into  25  or  30  parts,  and  thus  he  obferved  one  part 
irfter  another^  and  m  the  fo  part  of  water  equallinc^  rhe  bignefs 
of  a  millet- feed  more  than  1000  Jlmmaknla  could  be  obierved 
1^  an  ordinary  microfcope^  but  by  that  which  M.  Leewnhoeck- 
uitd,  and  which  he  relerved  for  kimfelf  alone,  he  could  diicover 
two  or  three  forts  of  much  fmaller  animals  befides ;  hence  it  i» 
nasikS^  tliat  \{  in  the  f  part  of  one  millet-^ed  there  be  &e» 
iOOO»  there  veay  befeen  ^0000  in  one  (iich  whole  ftcd,  and  con- 
fe^ocntly  in  a  diop  of  waier»  which  is  91  times  bigger  than  fucb 
afitadi  there  may  be,  ften  2750000:  Befides,  he  compared  tho> 
^ntity  of  the  water  to  die  baHl:  of  a  grain  of  iaA\ now  if  tft» 
axis  ot  agrainof  {hmI  be  tbe  asds  of  »  drop  of  water  is  at 
leaf}  io»^and  confcquently  a  deep  is  .1000  times  bigger  than  that 
fiidf  ana  cboefere  ^tk  are  loocooo  Jinimakuva  ui<me  drop 
of  water,  at  the  rate  of  1000  little  anin^als  in  that  quantity  <» 
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J4  umt/ual  IdctcoL^  by  Tir.  WaUis.   flui«  Tcani:  N<»  v^^^ 

'  C*£?Srr  aoth,  i(^7<(,  aboiit  7  o^ctbck  at  ttigbt,  or  fooo  afi^- 
*^  there  appeared  a  fuddcn  light,  equal  tathat  of  nooiirday,  to 
that  the  finalleft  piti  or        lying  00  the  gfwidijn^ht  be  leen  ^ 

'  andaboveln  the  air  waarieen,  at  no  great  diftance^  as  was  fup- 
po6d,  ^  long  appearaiKe  as  of  fiie,  like  a  long  ami,  with  a 
great  knob  at  tha  end  of  it,  Ihooting  aiooc  my  Sinftly  ^  and  at 
Its  difappearing,  it  {Reined  to  fiattcr  into  finall  fparks  or  parcels 
of  fire,  as  rockets  and  artificial  firc-works  arc  wont  to  do  in  the 
airr  the  flafh  was  fb  fndden,  that  it  was  fcarccly  leen  by  any  but 
fuchas  happened  then  robe  abroad^  ar>d  it  was  oblcrved  in  moft 
parts  of  Enghfidj  which  ihews  that  it  was  higher  than  it  was 
imagined  to  be,  or  elle  it  had  a  very  fwift  motion;  which  made 
Dr.  IV alii s  conje($:K^re  it  to  be  Ibme  fmall  comet,  whole  traje^ory 
palled  very  near  our  earth,  or  upon  it,  and  ought,  whca&rthei^ 
diilant  from  us,  appear  as  a  comet.  -  ^ 

Of  a  Pump  J  by  Mr.  Comers.  Phil.  Tranf.  N   1 5 1^.  p.  888* 

A A,  Fig.  9.  Plate  HI.  is  the  bodv  of  a  Iquare  taper  pump 
made  of  oak,  elni,  or  deal-planics,  with  a  valve  at  bottom 
aa^  BB  the  bucket,  in  whofe  middle  is  a  valve  b-^  CCC  the 
iron  to  raife.the  bucket^  DD  the  Wood  at  the  bottom  of  the 
bucket  containing  the  valve  ^  ££  the  handle  for  raifiog  tht 
bucket,  to  be  managed     fewer  hjnds  than  otditaaty  pumps  ar^  • 
which  may  be  abeied  lb  as  to  enaploy  a  horfe,  or  mill,  or  othe^ 
inch  like  waymofc  advantageous  than  that  of  this  handle  ma- 
naged by  the  ftrengtfa  of  men ;  F  F  a  iquare  taper  bOx  With  hold 
in  the  tides,  and  open  at  biottom,  in  whole  narrower  part  is 
cncloled  the  narrower  end  of  the  body  of  the  pump  ^  GGaft 
additional  bucket  of  a  larger  dimehfion,  to  be  placed  on^he  iftm 
work  of  the  pump  abont  H,  when  it  ihatt  be  needful  to  lengthen 
rile  taper  of  your  pump,  and  thereby  to  raife  the  water  mote  for- 
cibly to  a  greater  height  ^  1 1  the  ibout  of  the  pmnp  to  caft  out 
the  water,  of  the  fame  bneadth  with  the  fide  of  the  pump;  K  R 
the  iron  or  Wooden  work  let  off,  or  bent  back,  if  needful,  and 
placed  behind  this  pump,  for  the  eafier  and  fuller  motion  of  the 
pump  handle,  in  which  it  moves :  This  pump  is  8  I  foot  long, 
and  I  foot  8  inches  broad  at  top,  and  about  8  inches  broad  at 
bottom,  where  it  is  inlerted  in  the  box  ^  it  throws  out  8  gallons 
at  a  ftrokc,  and  21  llrokes  being  made  in  one  minute,  there  are 
idp  gallons  dtavercd  in  tiiai  tioie^  whence  it  is  e^y  to  compute^ 

what 
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what  quantity  is  thrown  out  in  an  hour  $  this  kind  of  pump  may 
by  the  lame  contrivance  be  made  of  a  tree  bored  thro*  witb  a 
taper  bore ;  and  a  bafket  may  be  uled  at  the  bottom  of  the  pump 
]|iftead  of  the  box-colender. 

CMCtrnit^  tbe  JtoUon  of  Light  ^  h  MKoana.  Phil,  Traof. 

IT  has  been  long  dilputed  among philofbpbers,  wheAcr  the 
motion  of  light  be  inftantaneonsor  in  time^  btit  M.  RmeTf^ 
<»f  the  Royal  Academy  of  Sdrnces^  hath  fliewn  from  obftrva- 
tions  on  the  fatellitts  of  Jufitir^  that  light  takes  up  ibme  time 
in  its  paflage  to  us. 

Let  A,  Fig.  lo.  Plate  III.  be  the  fun;  B  jfupiter  -,  C  the 
firft  fatcllite  of  Jupiter^  which  enters  into  his  lhadow,  to  come 
out  of  K  at  I),  and  let  E  F  GH  LK  he  the  earth  placed  at  divers 
diftanccs  froiii  jfupiter:  Now  iuppoic  the  earth  m  L  ttrwards  the 
iecond  quadrature  of  jfufiter^  hath  Iccn  the  Hi  ll  latellite  at  the 
time  of  us  emerlion,  or  iflunig  out  of  the  lhadow  in  D;  and  that 
about  42  y  hours  after,  viz.  after  one  revolution  of  this  latellite, 
the  earth  being  in  K,  doth  lee  it  returned  to  D  j  it  is  nnanifeft, 
that  if  light  require  time  to  run  over  the  interval  LK,  the  latel- 
lite will  be  leen  ret'anied  later  to  D  than  it  would  have  been,  if 
the  earth  had  rcmamed  in  L5  lo  that  the  revolution  of  thiv"? 
latellite,  thus  ohierved  by  the  emerfions,  will  be  retarded  by  lb 
much  time  as  the  light  Hiall  hnve  takrn  in  paffing  from  L  toK  ^ 
and  that  on  the  contrary,  in  the  other  quadrature  F  G,  where 
the  earthy  by  approaching,  goes  to  meet  the  light,  the  revolutions 
of  the  imnofruons  will  appear  to  be  fhortencd  by  iq  much,  as 
thofe  of  the  emerfions  had  appeared  to  be  lengthened. 

This  new  equation  of  the^ motion  of  light,  which  hadi  been 
eftabliilicd  by  the  Royal  Acaiiemy,  and  in  the  Ob&rvatory  for 
the  fpace  of  8  years,  was  confirmed  by  the  emerfion  of  the  firft 
iatcUite  obierved  at  ^aris  i57<f,  Hcv*  pth»  5  h,  j<  niin.  45  fee. 
at  night,  10  min.  later  than  it  was  expected,  by  deaucingit  from 
thofe  that  bad  been  obierved  in  the  month  of  jlugujf^  waxn  the 
earth  ^as  much  nearer  to  Jufiter. 

*Cf  Damps  in  Mnes^  h  Mr.  Rog.  Moflyn.    PhiL  TranC 

N  15^.  p.  895. 

THE  coal-work  at  Moflyn  in  Flintjbire  lies  in  a  large  par- 
cel of  wood-land,  wnich  hath  a  grcar  fall  diredly  north 
to  the  lea-fide ;  but  the  dipping  or  full  of  the  coal,  partly  croffing 
the  £idl  of  the  giouiid,  i&  witiiiii  4  point  of  du^  call,  and  lies  4c>, 
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50,  and  ibmedmes  60  yirds  under  the  level  of  thefea:  Th« 
work  is  upon  a  coal  of  five  yards  ia  thicknefi;  whcrn  it  was  fiift 
feundi  it  wa8  very  full  of  water,  fo  tliat  it  could  not  be  wrought 
down  to  the  bottom  of  the  coal  ^  but  a  witcheti  or  cave,  was  £ri- 
vco  out  in  the  middle  of  it  upon  a  level  fiir  gaining  of  room  to 
worky  and  drawing  down  the  ipring  of  water  that  lies  in  the  coal 
to  the  eye  of  the  pit  5  and  after  they  had  gone  a  confiderable 
v;ay  under  ground  in  driving  the  witchet,  and  that  they  began  to 
v.unt  wind,  the  fire-danps  gradually  formed  themielves,  and 
appetircd  in  the  crevices  and  ihts  ol:  the  coil,  where  u'ater  had 
l^in  before  the  opening  of  the  pit,  with  a  fmall  blucifh  flame 
in  continu  il  nir)ti(jn  ;  the  applying  of  a  candle  to  it  would  make 
it  fly  with  a  iuddcn  noiie  to  another  crevice,  where  it  would  ap-  ' 
j»ear  blazing  and  moving  as  before :  After  long  working  of  this  ' 
coal,  another  roach  of  coal  was  found  upon  the  riilna  ground  un- 
der the  5  foot  coal  at  the  depth  of  14  y-rds,  which  proved  to  be 
3  \  yards  thick,  and  iomethmg  more  luiphureous;  as  they  funk 
the  lower  part  of  it,  they  had  many  appearances  of  the  fire-damp 
in  watry  crevices,  ilaihii^  and  darting  trom  one  fide  to  the  other 
of  the  pit,  and  ihewiim  rain-bow' colours  on  theiitrface  of  the 
water  is  the  bottom  h  hut  upon  drawing.  1;^  of  the  water  with 
buckets,  which  moved  the  air  in  the  pit,  it  would  cealc  burn- 
ing, till  the  colliers  at  work  with  their  breath  and  fweat,  and  the  ' 
finoke  of  their  candles  thickened  the  air  in  the  pit,  and  then  it 
would  appear  again  $  and  fometimes  they  lighted  their  candJes  in 
it  when  they  went  out,  aid  fb  in  this  pit  it  did  no  farther  harm  j 
bur  npOD  finking  a  pit  within  the  hollowa  or  deads  on  the  upper 
work,  at  Id  or  17  yards  diftance  from  the  firil  pit,  after  finking 
d  or  7  yards,  the  fire-damo  began  to  appear  as  formerly,  accom- 
panying the  workmen  ftill  as  they  funk  ^  fometimes  they  extin- 
guilhed  it  by  blowing  upon  it,  at  other  times  wirh  liicir  candles; 
out  as  they  funk  down,  and  the  dimp  got  fliU  more  and  more 
ilrength,  they  iouud  that  their  want  of  perpenuicuLir  air  from  the 
day  was  the  j^reat  caule  and  promoter  of  this  damp ;  fur  the  air 
that  followea  them  down  into  this  pit, came  down  at  the  firft  funk 
pir,  at  the  above-mentioned  diilance,  after  it  had  been  dilperled 
over  a;l  the  old  hollows  and  deads  of  the  former  work,  th  u  were 
filled  up  with  noifome  vapou;s,  thick  fmurliering  fogs,  and  in 
ibmc  places  with  the  fmothering  damp  itfeif  ^  not  with  (landing, 
they  continued  finking  to  1 5  yards,  plying  the  work  night  aid 
day  I  but  upon  interoHttins  the  work  for  48  hours,  and  tKe  damp 
gaining  great  ftrcngth  in  the  mean  timet  it  would  be  feen  fiafhine 
and  fhooting  firof||  one  fide  to  the  other  ^  upon  which  they  wouU 
Voifr.  U»  li  take 
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take  a  pole,  and  bind  fevcral  candles  to  its  extremity,  wbieh 
they  no  fooner  fet  over  the  eye  of  tlic  pit,  but  the  damp  would 
fly  up  With  a  long  fharp  {lame,  and  put  oat  th^  c.mdles,  leaving 
a  foul  Imoke  each  time  behind  it;  finding  that  thefe  things  had 
no  e^^e6^,  they  adventured  to  bind  foFuc  candle*?  at  a  hook,  hang- 
ing at  a  rope's  end;  upon  lowering  thclc  a  little  way  into  the 
ihaft  of  the  pit,  the  damp  wouldjmount  up,  blowout  the  candles, 
difperle  itlelf  about  the  eye  of  the  pit,  and  burn  the  hair,  beards, 
and  clothes  of  the  workmen,  and  fomctimcs  flrike  them  down, 
making  a  nuile  like  the  bellovvuiir  of  a  bull,  but  much  louder, 
and  leaving  a  fmuke  and  very  noiiome  fmcll  behind  it ;  at  another 
time,  one  of  the  men  more  indifcreet  than  the  reft,  went  head- 
long with  his  candle  over  the  eye  of  the  damp-pit,  at  which  the 
damp  immediately  catched,  and  flew  to  and  no  over  all  the  hol- 
lows of  the  work,  with  a  great  wind,  a  continual  fire,  and  a  ^ 
great  roaring  noiie;  the  men  at  the  firil  appearance  of  it,  had 
nooft  of  them  fallen  on  their  faces,  and  h  id  themlclves  aa  well  at 
they  could  in  the  loofe  fleck  or  foiaU  coal,  and  under  the  ihelter 
of  pods ;  yet  the  damp  returning  out  of  the  hottows,  and  drawing 
toward*  the  eye  of  the  pit,  came  up  with  incredible  forces  the 
wind  and  fire  tore  moft  of  their  clothes  ofF  their  backs,  and  filmed 
what  was  left,  burning  their  hair,  faces,  and  hands  5  and  the  tuaft 
fell  fo  fharp  upon  their  ftin,  as  if  they  had  been  whipp'd  with 
cords  ^  fome  that  had  lead  /belter,  were  carried  15  or  yards 
from  their  fir  ft  ftation,  and  beaten  againft  the  root  of  the  coal, 
and  fides  of  the  pofts;  and  they  lay  afterwards  a  c^ood  while 
lenfckls,  lo  that  it  wis  a  long  time  before  they  could  hear  or 
find  eacli  other ;  as  it  drew  up  to  the  day-pit,  it  caught  one  of 
the  men  along  with  it,  that  was  next  the  eye,  and  afcended  with 
a  dreadful  crack,  not  unlike  a  cannon,  but  fhriller,  which  was 
heard  15  miles  off  with  the  ivind ;  and  fuch  a  pillar  of  fmoke 
was  feen,  as  darkened  all  the  fljy  for  a  great  while  ;  the  brow  of 
the  hill  above  the  pit  was  18  yards  Iri^h,  and  on  it  grew  trees 
14  or  1 5  yards  long,  yet  the  man's  body  and  other  things  from 
the  pit,  were  leen  above  the  top  of  the  higheft  trees,  at  leaft  100 
yaras :  On  this  pit  flood  a  horie-engine,  of  fubftantial  timber  and 
ftrong  iron-work,  on  which  lay  a  trunk  or  barrel,  for  winding  thp 
rope  up  and  down,  of  above  iqoo  potim^  weighty  it  was  then  in 
motion!  'one  bucket  going  down,  artd  the  other  coming  up  full  of 
watei:;  this  trunk  was  fa&ned  to  that  frame  with  locks  and  bolts 
of  iron  j  yet  it  was  thrown  up,  and  carried  a  gcKxl  way  from  the  ^ 
pit;  and  pieces  of  it,  tho'  bound  with  ifOia>hobp<(  and  ilrong 
iiails,  wM  bk>wn  into  the  neighbouring  woods-  as  alfo  the  two 
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buckets,  and  the  ends  of  the  ropes,  after  tfcc  buoketa  were  blown 
from  them,  ftood  a  while  bolt  upright  in  the  air  like  pikes,  and 
then  came  leifurcly  down^  the  whole  frame  of  the  engine  wai 
moved  oar  of  its  place  ^  and  the  •clothes,  hats,  caps  of  iiich  as 
efcapedy  were  afterwards  found  torn  to  pieces,  and  thrown  into 
the  woods  a  great  way  from  the  pit  j  this  happened  in  the  begin* 
luog  of  fd^ruAiy^  a  ieafon  when  other  damps  are  Ibrce  6u  or 
beard.  . 

Of  tbe  Diamond  Mines;  ly  the  Earl  Mar&al  d  £nffland, 

Phil.  Trani;  W  1^6.  p.  907.  . 

TH  E  parts  of  the  world  wherein  diamonds  are  found,  ar^ 
the  ifland  'Borneo^  and  the  continent  of  India  estra  and 
intra  Gangum ;  'Pegu  is  reported  to  have  i'everal  mines,  but  the 
king  of  that  country  contents  himl'clf  with  his  mines  of  rubies, 
fapphires,  topazes,  emeralds,  gold,  filver,  brafsjtin,  and  lead:  The 
diamond  mines  of  Coroman^el  are  generally  near  rocky  hills  or 
mountains,  a  great  ridge  of  which  hills  bejgins  near  cape  Comortn^ 
extends  in  breadth  about  50  EngliJ})  mi^S,  and  runs  thence  in 
length  quite  thro'  Sengala:  The  kingdoms  of  Golconda  and 
Vijapore  have  mines  aoounding  in  diamonds^  but  their  kings 
perout  only  to  dig  in  ibme  places,  kail  they  ihould  become  too 
common  :   Colure  was  the  firft  mine  ufed  >in  Gokonda  5  the 
earth  is  fomewhat  ycllowifla,  not  unlike  the  colour ,of  dried  gra- 
vel ^  but  moifter  m  lome  places,  "where  it  abounds  in  fmooth 
pebbles,  much  refirmbling  thoiie of  fome  jgrayel-f its  in  England:^ 
tbey  uie  to  find  great  numbers  in  the  vein,  improperly  {o  cail'd, 
the  diamonds  not  lying  in  continued  clufiers,  as  ibmc  imagine,  but 
often  fcattering,  lb  chat  ^  of  an  acre  may  be  dug,  and  nothing  be' 
found,  efpecially  in  mines  that  afibrd  large  ftone  near  the  furoice 
of  the  earth,  and  about  three  fathoms  deep  5  the  diamonds  found 
in  thele  mines  are  eenerally  well  fliaped,  many  of  th^m  pointed, 
and  of  a  good  lively  white  water  j  it  alio  prfMoces  fome  yellow 
ones,  fome  brown,  and  others  of  other  cobuts  ^  they  are  (Sf  or- 
dinary fizes,  from  about  fix  in  a  niangelin  to  five  or  fix  manjge* 
lins  each  $  a  i&angelin  is^  four  grains^  in  weight,  thoic  of  10, 1 5,  20, 
they  find  but  rarely  j  thVy  have  frequently  a  bright  and  tranlpa- 
rent  coat,  inclining  to  a  green,  tho'  the  heart  of  tjieftone  bepme 
white;  but  the  veins  oftnele  mines  are  almoft  worn  out. 

The  mines  o{  Codazvilllkuly  Malabar,  :i\s<\  Bitt:cpdkmiConC\i\. 
of  a  rcddi/h  earth,  inclining  to^anoranoc,  wuh  which  it  llains  tl^e 
clothes  of  the  labourers  that  work  thcicin,  they  dig  about  four 
t<ithoni&  decp.^  they  afford  ilones  generally  of  an  cxcclient  water 
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^cryftafline  coat$  and  are  of  iinalfer  fees  than  thofe  (yf  C^^ 
ture,  RamiaJby  Gurem,  and  MittonPcUe,  and  have  a  ycHomfh 
^arth  like  C  ohiTe'y  their  ftones  are  like  thole  of  the  two  foroief 
tninesybotmixt  with  others  of  a  blue  water:  In  Curn^re^1i^tmo&. 
irncient  and  famous  of  alt,  there  have  been  found  diamondti  of  a 
Seize  weight,  which  is  about  ^  ounces  Trcy^  or  8x»f  Vago*$ 
weight  j  it  is  only  employed  by  the  king  for  his  own  private  ufi  ^ 
die  diamonds  found  in  it  are  very  well  ipread,  and  large  ftones; 
it  yields  few  or  none  fmall  5  they  have  generally  a  bright  coat, 
in.lnvnjT  to  a  pa!c  green,  but  within  they  are  pure  white ;  the 
ibil  is  rcddilli :  Kot  far  from  Currure  are  the  mines  of  Latta-'xar 
and  Gmmcontn^  in  the  lame  Ibil  as  Currure^  and  they  afford 
/loncs  not  unhkc  them;  but  Lattai^cir  yields  many  refembling 
the  end  of  a  razor-blade,  thin  on  one  fide,  and  thick  on  the 
other,  very  white,  and  of  an  exceHent  water;  but  the  beft  of  the 
mine  is  worn  out,  and  Gan]econta  is  employed  only  for  the 
king's  private  uie:  Jona^jcrre^  ^irai^  Uu^ullc^  ^unvfUee,  and 
^nyjnapeUey  confifl  alio  of  red  earth,  and  afford  many  large 
Itones,  part  of  them  of  a  greenifh  water  ^  but  the  molt  complete 
mines  are  thole  of  IVaz^rgerre  and  AJunnemurgy  the  others  re- 
fembling  pits  rather  than  mines,  for  there  they  fink  thro'  high 
lx)cks  in  fome  places  40  or  50  fathom^i  deep)  the  iurface  of  the 
rocks  confiftot  hard,  firm,  white  ftone,  into  which  they  cut  a  pit 
hkc  a  well,  of  about  four  or  five,  in  fome  places  fix  foot  deep, 
before  diey  ccnne  to  the  crud  of  a  mineral  ftone,  like  the  mineral 
of  iron;  tfien  they  fill  the  hole  with  wood,  and  keep  as  hot  a 
lire  as  they  can  there  for  two  or  three  days,  till  they  think  it 
fofficiently  heated;  then  they  poor  in  water  till  they  have 
quenched  it,  which  mollifien  both  ftone  and  mineral;  when  both 
are  cold,  they  dig  again,  take  out  all  the  cfnmblra  ftufi^  Ofid 
die  up  what  they  can,  before  they  heat  it  a-ftew :  The  cmft  is 
^idom  thicker  than  three  or  four  f<>ot,  after  which  they  come  to 
a  vein  of  carth»  that  ulually  runs  under  the  rock  two  or  three 
iurlonps,  ibmcii:.;.\s  much  farther^  and  they  dig  as  deep  as  they 
can,  till  they  come  to  water,  and  then  they  can  qo  no  deeper, 
becaulc  they  want  thole  engines  which  are  known  in  JSu^ 
ropc^  M  the  lumps  of  the  mineral  they  break  in  pieces, 
and  frequently  they  find  diamonds  enclofed  in  them  j  the  earth 
is  red,  and  many  large  llonCvS  are  found  in  it,  the  Imalleft 
about  {ix  in  1  Mange lin    thev  are  of  mixed  waters,  but  the 
greatell  part  good,  only  they  arc  of  dilagreeable  lliapesj  there 
are  many  craggy  pieces  of  ilone,  Ibme  appear  as  it  they  had 
been  parts  of  very  lar^  ones  3  others  have  pieces  broken  o£F :  In 
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I^fiiTumhoot  they  dia  in  the  lame  manner  as  at  Waz^er^^frre  and 
Munnemur^^y  the  rock  is  not  altogether  io  iolicl,  but  the  c^rth  and 
ftones  It  produces  much  like  them;  Wogtoor  lies  near  Currure^ 
jpad  afibrds  ilones  of  a  like  magnitude,  ihapc  and  water  j  it  i$> 
ea)p]<i|pi|ritrtel)h;for  the  king'^  uk^  fuid  it  has  tkjs  peculiar  thit 
its  diaboonds  are  found  in  black  ettth.  J^biddemfifg  &r  exoeedti 
f  j^jiJlirtieit  for  Aailiotris  of  a  delicate  lliape»  Waier»  and  briahtr. 
Uo^Hri^  f  y«t  it  has  ftorc  of  veiny  ones,  but  thefe  are  alfo  ^ 
ot  lucni  Vat'ious  (hapes  and  water,  that  it  is  dififook  to^diftingui/l|. 
-ihenQ  ^bm  the  good,  <{peciaily  the  ihaall  onesf  it  {Nroducca  itooai 
^^magmtadesi  from  ipflmd  ia  in  a  Jklangelin  tt>  or  9; 
ii^s  each,  ibme  whtrefere  very  krge  ^  die  ea^i^ied^ 
wood%  dnd  dte  v^tet  ib  bad,  that  iit  ^relratly  caiifta 
/^IbrJ^Qgera^  idbmuch  that  it  is  ferlaken)  yet  k  jpf'oridi 
Wen  itBOic^pifofitable  than  any  of  the  Kfl,  the-t^rfiitffiDt^ 
;ntly  lying  near  the  furface,  leldom  running  deep,  and  richer  . 
than  any  yet  difcovered ;  Kifimn  a  nver  of  excellent  waters  is 
but  nin^  miles  diftant,  hut  the  mii:eis  or  merchants  will  not  be  at 
the  charge  of  ierching  their  water  trom  thence  $  it  is  rhe  oririioa 
of  many  that  belicles  the  water,  the  town  lying  in  butlom,  ca- 
vironcd  with  hills,  and  a  ir.orafs  adjoining,  the  air  may  be  in- 
fected, and  contribute  to  us  unwholefomncls  ;  The  earth  of  J^lel- 
^mllee^  or  the  new  mine,  is  very  red  j  the  lioncs  tuund  there  ar^ 
generally  wcR  ih^iped,  their  fize  is  from  five  nr  fix  in  a  Afangelin 
to  thofe  of  14.  or  i  5  each,  and  Ibme  bigger 5  but  the  grcatelt 
numbers  ar*:  of  a  micldhng  li^e5  moftof  them  have  a  th tck  dull 
coat,  inclining  to  a  ycllowifh  water,  not  altogether  loiirong  and 
lively  as  iho£iof.  the  other  mines^  and  very  few  of  them  are  of 
a  cryj|«^ii|&i  water  and  coat)  they  are  faid  to  bs  apt  to  flaw 'in 
^'"^^  il'inany  of  thei^  that  prom ife  by  their  fceming  whitencls 
mgh,  discover  their  deccitfulnels,  after  paiiang  the  miU^ 
often  bctKly  a  yeUowilh  tin^ittrci  In  Ra^ukoriira  n\\ryts^  in 
Ith  aboiA  f )  «r  16  fcot  deep,  they  leldoni  find  a  diamond 
angelimwi^t^  but  foail  iMt  cp  ao  or  30  \&z,  \MangB^ 
Aay'  Afe  generally  ^f  an^eelleiat  cryftallti^e  Mter,  have  a 
ht,  clear,  CM(^;  indiniiag  frequently  to  k  pafe  green,  they  are 
jfViaped,  )>(ir  ^  of  tlKoi  are  pMtited^  there  are  ftUo  K>und 
akmongft  tisttobi-okcn  pkdfs  of  diamonds,  by  the  coutitry  people 
called  Shemboes  :  The  lifnnes  at  'Baiiwimnapelhy  "Femickul  and 
Mocda-i<i:ar:imy  2X  dnn-nervilL:.,  'I'^uiiiui  2^v\AWorkuly  wai.hare 
not  at  a  grear  ehrtai.wC  irom  Ramulconctay  afforvl  lioncs  much 
alike,  and  in  the  fame  kiiul  of  earthy  but  in  i^e  three  laftarc 
imall  9Q6Sf  cycu  to^oo  m  a  Martg^Un :  Lung^pi^ur  mine? 
^St-n     .        ■    ■  '  arc 
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are  of  aycllowifh  earth,  like  thole  of  Colure  5  its  diamonds  ar^ 
generally  well  fhaped,  globular,  pointed,  of  a  good  chryftalliue 
water  and  bright  coats,  but  few  in  number,  many  of  them  have 
a  thick  dark  grafs-green  coat,  fome  are  alio  Ipotted  with  black, 
but  within  are  pure  white  and  clean  ^  their  fixes  are  from  two  or 
diree  MangeUns^  bat  few  very  finall :  ^ootkor-mvn^^  are  of  a  . 
reddifh  earth,  yielding  {{ones  much  like  thoie  of  Lungepolet4r^ 
only  fmaller;  under  z  Mangelin,  the  general  fiiesafe  of  f,  i,^^ 
of  a  Mtf^elin:  Tuncbelinguly  Sbingarrampeni^  and  Tondar- 
faar  are  alfo  of  red  earth,  meir  diamonds  itre  noc  unlike  thoie  of 
Crii^et  only  rarely  or  never  do  they  find  any  large  ones  there: 
GufidefeUe  nath  the  fame  earth  wim  the  feciner,  and  prodacea 
ftones  of  equal  magnimde,  but  fi'equently  of  a  pure  cryfblline 
water,  wheiein  they  exceed  the  fermer:  2hnee  and  Gazerfeth 
are  both  red  earth  and  afibrd  flooes  alike,  and  generally  they  are 
of  good  (hape,  and  water:  they  have  alio  niany  ShemboeSy  and 
feme  of  a  bad  colour,  and  fome  brown  ^  which  they  call  foft  or 
weak-watered,  being  efteemed  of  a  fofter  and  weaker  body  than 
others,  becaole  tbey  have  not  fo  much  beauty  when  cut,  and 
that  they  are  iubjeft  to  flaw  in  cutting  upon  the  mill 5  their  gene, 
ral  produft  are  ilones  of  a  middle  nze  5  but  Gaz,erpelle  has  be- 
fldes  many  large  ones,  and  is  the  only  noted  a>me  in  the  king- 
dom of  Vifafore. 

The  diamonds  in  all  the  mines  are  lb  fcattered  in  the  earth, 
and  lie  fb  thin,  that  in  tlie  moft  plentiful  mines  it  is  rare  to  find 
one  in  digoina,  and  not  before  they  have  cleared  them  of  the  cloddy 
matter,  in  which  they  arc  frequently  incloied,  and  fome  ot  thoie  of 
Meliscillee  have  the  earth  ib  fixed  about  them,  that,  before  they  are 
ground  on  a  rough  flone  with  land,  their  tranfparency  caimot  be 
difcovcrcd:  Near  the  place  where  they  dig  they  make  aciiiem 
about  two  foot  high  axid  fix  foot  over,  with  a  imall  vent  in  one  of 
the  fides,  about  two  inches  firom  the  bottom,  by  which  it  emp- 
ties itfelf  tnto  a  little  pit  made  in  the  earth  to  receive  fnuul 
ftones,  if  any  fhould  happen  to  fall  thro'  5  the  vent  being  Hop- 
ped, the  ci&m  is  filled  with  water,  fbaking  therein  as  much  of 
the  earth  dug  out  of  the  mines,  as  it  can  conveniently  receive  at 
a  time,  then  they  break  the  clods,  pick  out  the  largeil  ikmes, 
and  ftir  it  with  Uiovelstill  the  water  is  ail  muddy,  the  gravelly 
matter  fiiOing  to  the  bottom  z  after  which  they  open  the  vent,  let* 
ting  out  the  fi>ul  water,  ana  fupplying  it  v^ith  dean,  till  all  the 
earthy  fubflance  be  wafhed  away,  and  nothing  but  gravel  remiua 
at  the  bottom^  thus  diey  continue  wafhing  till  about  10  o'clock 
in  the_  forenoon,  when  they  t«ike  the  gravelly  ftufi^  they  have 
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wafhed,  and  fpread  it  on  a  plain  and  fmooth  place  like  a  bowl- 
ing-green near  the  ciftern,  which  when  dried  by  the  heat  of  the 
fun,  they  carefully  fearch  it,  that  the  imalleft  bit  of  a  Hone  can 
fcarce  clcajpe  them  5  if  they  find  a  large  llone,  they  deliver  it 
privately,  Icait  it  fhould  come  to  the  knowledge  of  the  gover- 
^  npur  of  the  place,  and  he  require  a  ihare,  which  in  the  king- 
dom of  Gokcnda  is  ufually  pra6lifed:  The  merchants  who  buy 
thok  ftoQcs  are  the  Sanians  of  Guzzaratf  who,,  for  ibme  &e* 
Derations  have  forfaken  thdr  own  country  to  take  up  the  trade, 
with  which  they  have  had  fuch  luccefs,  that  they  have  wholly 
engrofled  it  5  and  correfponding  with  their  country-men  in  Surat^ 
Goa^  Gokonday  Vifapore^  Jtgra^  fDilke  and  other  parts  of  In- 
Ha  they  faraifli  them  with  diamondit.  In  Gokonia^  all  xht  floncii 
nnder  a  Vagoda  weicbt,  which  is  nine  Jj/fdngelim^  ate  to  be  the 
Adventurers,  but  all  of  that  weight  an^  above  it  to  He  for  the 
king'^  ufe^  both  merchant  and  nuoer  go  generally  naked,  with 
only  a  poor  rag  about  their  middle,  and  a  fafh  on  their  heads  4 
they  dare  not  wear  a  coat,  leil  the  govemour  fay  they  have 
thriven  much,  arc  rich,  and  fo  enlarge  his  demands  on  them : 
When  they  find  a  great  ftone,  tlicy  conceal  it  till  they  have 
an  opportunity  of  retiring  with  wife  and  children  into  Vifa- 
fore-,  where  they  are  fafe  and  well  uled  5  on  which  account  their 
mines  are  much  more  populous,  and  better  employed  than  thofc 
of  Golconda^  tho'  all  itoncs  above  a  certain  v\ eight  mull  be  for 
the  kind's  ufe,  yet  in  the  metropolis  of  either  kingdom,  as  the 
cities  Gokonda  saad  yiJafior€%  i&  no  leilure,  ali.ilon£« 
being  free.  .  , 

ftte    Manner-  of  Hatching  Chickens  at  Cairo j  by 
Mr.  J.  Greaves.   Phil.  Tranf.  N°  137.  p.  925. 

THERE  is  a  long  entrant  tf^.  Fig»  I.  Plate  IV.  in  the 
hou&s  built  for  hatching  the  e^s,  on  each  fide  of  which 
are  fourteen  ovens,  fome  places  have  more,  and  fome  fewer  $  the 
bottotas  and  fides  of  thefe  ovens,  which  are  on  the  ground,  are 
all  mfd^f  fun*dried  bricks  5  upon  which  they  put  mats,  and  on 
the  tnats,  the  egg« :  The  top  of  theie  ovens  are  flat,  and  covered 
with  (ticks,  excep):  two  long  fpafices  which  are  made  of  fun-dried 
bricks  £  and  they  are  the  heardhs  on  which  the  fires  are  made,  to 
beat  the  eggs  that  lie  under  them  in  the  lower  ovens :  Above 
'diefe  lower  ovens  arc  fe  many  others,  made  of  fun  dried  bricks, 
and  arched  a^top^  where  alio  are  ibme  holes,  u  HkH  are  flopped 
with  tow,  i^c,  or  left  open,  at  pleafure,  to  rcqul  re  the  heat  in 
jhc  ovens  below  :  'Jhc  upper  ovens  are  made  in  tiiis  manner;  a 
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Fig.  2.  is  the  mouth  of  the  oven,  opening  into  the  long  entrance 
above-mem loncd  •  L>  and  c  are  entrances  into  the  adjoining  ovens  j 
dy  c  arc  two  hearths  three  or  four  inches  deep,  m  which  they 
make  the  fire,  to  heat  this  and  the  oven  beiuw^  the  depth  of 
the  lower  oven  is  about  two  feet  and  a  half  JE^gl^fifp  the  iecoiid 
above  four. 

They  begin  to  heat  their  ovens  in  the  middle  of  January, 
burning  every  morning  an  hundred  kintars,  or  an  hundred  pound 
weight  of  camels  or  buffalo's  dung,  and  the  like  proportion  at 
night,  till  the  middle  of  February^  ab«ut  which  time  the  oven^ 
are  fo  hot,  that  one  caimoc  WcU  endure  to  lay  bu  hand  upon  the 
walls:  After  this  they  put  the  eggs  into  the  ovens  to  h«^tch  th9 
chickens,  which  they  contimie  Co  do  fiicccfiively  till  the  er>d  cf 

The  eggs  ace  firft  put  upon  mats  in  the  lower  ovens,  which 
are  up  n  the  ffround»  ievea  or  eiaht  thouliuid  ill  numbefp  and 
laid  only  double  one  upon  the  oaers  In  the  ovens  above  the 
lower,  the  iire  is  made  m  long  hearths,  or  liule  cbanoeb,  firom 
whence  the  heat  is  conveyed  into  the  lower  oveos  befiwe-mentionw' 
edj  the  eggs  which  are  dire6tly  under  thefe  heartht,  lie  triple 
one  on  the  other;  the  reft,  as  was  laid,  only  double:  At  night 
when  they  renew  the  fires  in  the  hearths  above-mentioned;  tiiey 
then  remove  the  eggs  that  were  direftly  undcrmolt,  and  which 
lay  triple  or,e  upon  the  other,  into  the  place  of  thofe  which  lay 
on  the  fides  (mly  double*;  and  theie  being  now  removed,  they 
lay  them  triple  under  the  hearth,  becaufe  the  heat  is  preatcr 
there  than  on  the  tides  where  the  eggs  are  only  double  :  Thcic 
eggs  continue  in  the  lower  ovens  fourteen  days  and  nights;  after* 
wards  they  remove  them  into  the  upper  ovens,  which  are  juft  over 
the  lower;  in  thefe,  there  being  now  no  more  fire  ufed,  they  turn 
all  the  eggs  {our  times  every  twenty  four  hours;  The  aiftjor  zzS. 
day  the  chickens  are  hatched,  the  firil  day  they  eat  ootbitig,  the 
ficond  day  ^they  are  fetched  away  by  women,  who  givp  th^m 
corn,  The  mader  of  the  ovens  lutth  a  third  of  the  eggs  &r 
Ills  pains  ^  out  of  which  he  is  to  make  good  to  the  owners,  if  any 
happened  to  be  ipoiled  or  miicarry,  ib  that  they  mufl  always 
have  two  thirda  in  chkkens  fox  their  eggs :  The  fire  in  die  upper 
ovens,  when  the  eggs  are  placed  in  the  lower,  is  thos  propor- 
tioned :  The  firft^dav,  the  gresfeft  fire^  die  fioond,  lefi  man  thr 
firil  day;  the  third  day  Jeis;  the  feurth  day  ^re  than  tkr 
third  $  the  fifth  day  lefs^  the  fixth  day  more  than  the  fifth  s  the 
Seventh  day  lefs;  the  eighth  day  more;  the  ninth  day  without 
frc j  the  tenth  day  a  littkfijr  in  the  nK)rning5  the  eleventh,  day 
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•  ffccy  clofe  all  the  holes  with  flax,  ^c*  making  no  more  fire  j 

for  if  >hey  iliould  the  eggs  would  break  :  They  take  care  that 
the  eggs  be  no  hotter  than  wh.i'T  the  eye  ot  a  man  cm  endure: 
When  the  chickens  are  hatched  they  pur  them  into  the  lower 
ovens,  whiwh  are  covered  with  mats 5  under  the  mats  there  is 
bran  to  dry  the  chickens^  atid  on  the  mats  Araw  tor  them  to 
ilaiKlupoD. 

T^e  Barnacle  5     Sir  Rob.  Moray.   Phil.  Tranf.  N;*  137. 

'p.  (^25. 

IN  the  wcftern  ifles  of  Scothvd,  much  of  the  timber,"  where- 
with the  common  people  build  their  houies,  is  fuch  the 
weilem  ocean  throws  upon  their  Ihores^  the  moil  common  are 
£rs  and  afh,  they  are  u        very  large  and  without  branches; 
which  leem  rather  to  have  been  oroken  or  worn  off,  than  cut  | 
and  they  are  fb  weather-beateny  that  there  is  no  bar!:  left  upon 
diem»  cfpecially  the  firs:  In  the  iiland  of  Uifi  Sir  Robert  ob- 
ferved  on  the  ihore  a  large  fir-tree  of  about  two  foot  and  a  half 
diameter,  and  nine  or  ten  &ot  long»  which  had  lain  fo  long  out 
of  the  water,  that  it  was  very  dry,  and  mod  of  the  (hells  that 
liad  formerly  covered  it  were  worn  jor  rubbed  off^  only  on  the 
parts  next  the  jground,  there  iUll  hung  innumerable  fmall 
Ihells,  of  the  colour  and  confiftence  of  mulcle-fhelk*  contain- 
ing within  them  fmall  birds  perfe^lly  formed,  and  fuppofed  to 
be  'Barnacles^  and  their  fides  aere  joined  together  with  fuch 
another  film  as  uiulelc  iuclli  aie,  which  ferves  them  fur  a 
hmge  to  move  upon,  when  they  open  and  ihut :  The  figure  of 
the  Barn ade-{)[\c\\  ls  reprefcnted  Fig.  9.  Plate  IV.  it  is  thin 
about  the  cdc;es,  and  about  half  as  thick  as  broad  5  each  of  the 
ihcUs  hath  fume  crofs  {cams  or  futures,  which  divide  it  into 
five  parrs,  which  arc  fastened  to  each  other  with  fuch  a  film 
as  mulcie-iheils  are;  Thefe  fliells  haiir^  n  the  tree  by  a  neck 
lorger  than  the  fhcll,  of  a  kind  of  a  lihuy  fubflance,  round, 
and  hollow,  and  creaied,  not  unlike  the  wind  pipe  of  a  chicken, 
fpreading  out  broadeft,  where  it  is  faftencd  to  the  tree 5  from  * 
which  it  ksems  to  draw  the  matter,  which  fefves  for  the  growth 
and  vegetation  of  the  flicll,  and  the  little  animal  within  it.  lii 
every  ihell  that  he  opened,  he  found  a  perfefl  fca-fowl^  the 
little  bill  like  that  of  a  goofc  ^  the  eyes  marked ;  the  bcad» 
neck,  breaft,  wings,  tail  and  feet  like  thole  of  water-fowl  ^  the 
fathers  every  where  perfe£Uv  formed,  and  of  a  blackiih  co- 
lour, and  the  feet  alike  ^  the  Digged  he  found  upon  the  tree 
was  about  the  fize  of  the  figufe  &  he  never  faw  auy  of  the  little 
Vol.  1L  M  birda 
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birds  aiive,  neither  did  he  meet  with  ?_ny  that  did  ^  only  fome 
credible  peribns  aifared  him  they  had  ietn  iome  as  b^  a*  their 
fift, 

tDefmfUon  cf  Hirta  5  ^  4arr  Rob.  Moray.  PhiL  Traa£ 

N°  157.  p. 5^27. 

TJirta  lies  from  «S*«ai  in  the  illc  of  Skye  weft  and  by  north  | 
««^,|nMeL  firom  th^  oeareft  land  to  it  in  the  HdrrieSf  from 
Whence  people  ordinarily  take  boar»  it  lies  due  weft,  and  at 
the  difljinceof  50, miles:  There  are  three  adjoining  iflands, 
viz^lSffOf  Sba  and  Surras  but  IBrta  is  the  on! v  one  inha- 
bited  the  other  two  zfBord  excellent  pafture  fbt  ineep;  and 
every  flieep  there  has  two  latnbs  a  year :  Sutra  is  inaceeffible 
except  to  the  men  of  Hirta  alone,  in  regard  of  the  difficulty 
of  iaiidiDg,  there  being  but  about  a  foot  broad  of  a  landing- 
place,  and  that  only  to  bt  attempted  when  the  boat  nics^  for 
their  ordinary  wav  is,  when  they  come  near  the  rock,  to  turn 
the  boat  and  let  tne  fide  to  jl  ore,  while  two  men,  one  at  each 
end  of  the  boat,  with  two  long  poles  keeps  it  off,  to  prevent 
its  dafl  jng  violently  againft  the  rock,  when  it  riies  j  at  which 
time  oi^lv,  he  that  is  to  land,  makes  his  attempt^  if  he  mifj 
his  landing  place,  he  falls  into  tbc  fea,  atid  his  fellows  hale 
him  a  board  by  a  fniall  rope  faltcned  about  his  middle  to  pre- 
vent that  danger  •  but  when  he  iafely  lands,  which  he  feldom 
fails  to  do,  the  others  land  one  by  one,  except  fo  many  as  are 
to  attend  the  lictle  boat,  which  is  ordinarily  of  fisc  oars :  If  , 
there  be  any  ftrangers,  they  muft  be  tied  about  the  middle 
with  a  ftrong  rope,  and  when  the  men  of  Hirta  have  climbed 
up  to  the  top  of  the  rock,  which  is  above  24  &thoms»  iSktf 
hale  up  the  Itrangers  by  ropesj  when  they  have  gathered  as 
many  eggs  and  killed  as  many  Ibwl  as  will  load  dieir  boat» 
they  lower  all  into  it,  and  the  aUeft  ftUow  is  always  left  be* 
hind;  who,  having  none  to  help  him,  ntuft  throw  htmlelf  into 
the  fea,  and  &  recover  the  boat :  Stara  lies  from  Mrt0  ^ut 
'  fix  miles  to  the  north :  Sm  lies  near  Hirta  on  the  fouth-weft ; 
all  that  is  remarkable  in  this  ifland,  be  fides  fowl,  is  a  creek 
where  great  feals  haunt:  There  "are  Icvcial  rocks  rifing  out  of 
the  lea  among  tr,efe  lilands,  which  the  people  of  Hirfa  cAi 
Stacka,  fomc  10,  2c,  and  24  fathoms  above  water,  without 
iiny  grafs  upon  thcni :  On  the  round  tops  cf  the  rocks  a  great 
ruiiibv-r  of  iovvi^  breed,  as  alfo  in  the  cliffs^  amongft  the  reft, 
there  is  one  called  Stacka  Uonna,  on  whofe  top  a  great  num- 
tcr  of  fc\vls  do  breed,  and  tho*  it  fcem  inaccciiible«.yet  the 
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iMtk  of  Hirta  have  ventured  thither :  After  Jamang  w  ifh  much 
difficulty,  a  man  having  room  but  for  one  of  his  fccr,  uc  muft 
climb  up  12  or  t6  iarp.oms  hii^h  ^  then  he  comes  to  a  place, 
where  H  iving  L  u:  room  for  his  left  foot  and  left  hand,  he  mult 
leap  troni  thence  to  fuch  another  place  before  him,  which  if 
he  hit  right  the  reft  of  the  afcent  is  eafy  $  and  with  a  fmall 
cord,  which  he  carries  with  him,  he  hales  up  a  rope,  where- 
all  the  reil  afccn4$  but  if  he  mifles  tha^  ilep  as  it  is  often 
t£e  cafe,  he  falls  into  the  fea,  his  comjiaQtons  take  him  up  fay 
the  fmall  cord»  and  ihen  after  fome  r^lpite  he  tries  it  again.    ^  * 
,^  JMr$a  is  two  tntlea  in  length  accounted  five-penny  land^  in 
it  are  ten  &inilie«  ^  tbe  men  ieldom  grew  old,  and  leldom  was 
it  ever  known  tiutt  any  man  died  xn  his  bed  there,  but  was 
either  drownod  OP  broke  .his  neck  $  the  men  are  ftrong,  big  and 
well  complexidn'd;  their  food  is  only  youi^  fowl  and  eggs, 
deir  drink*  vhey  and  water  5  they  are  much  given  to  keeping 
bcdy-days  ^  having  a  number  of  little  chapels,  where  lome- 
timcs  they  watch  whole  flights,  making  merry  together  at 
their  ofifenngs.    The  greateft  employment  of  their  women  o  ta 
harrow  their  land,  which  they  mull  do,  when  their  husbands 
are  abroad  climbing  for  fowl:  Their  ordinary  way  of  diviaiiig 
their  land,  is  one  half- penny  to  every  family;  and  they 'alio 
divide  the  racks ^  and  there  is  a  kind  of  officer  left  by  the 
snafter  of  the  ifland,  who  governs  m  his  abfence,  and  ib  orders 
,  it,  that  the  beft  and  worft  climbers  are  mixed  together,  that 
lb  none  of  the  land  be  unemployed;  that  is,  that  the  j'r.clvcs 
of  the  highcft  rocks  be  fearchcd  for  eggs:  Their  manner  of 
climbing  is  this^  they  go  two  and  twp  with  a  long  rope  made 
oi  thongs  of  ialted  cow4ude  and  plaited  fix  or  mne  told ;  each 
^d  of  the  rope  is  tied  abaut  each  of  thcip*  wa&es,  and  he  that 
tsibremoft  goes  till  he  come  to  a  fafe  ftai^ding,  the  other  ftand-' 
ing  firm  all  the  while  to  keep  him  up  in  caie  his  foot  ihould 
flip$  when  the  formoft  is  come  to  ^  fafe  ilanding,  then  the 
other  goes  eithcf  below  or  aboye  him,  as  his  bufinels  requires; 
and  io  they  ^  watch  in  their  turn,  and  when  they  obferve  this, 
fildomany  of  them  is  loft:  When  >  couple  is  to  be  married, 
the  ahove-mentioned  officer  carries  them  to  one  of  their  chapels 
ttnd  tenders  them  an  oath,  and  shtts  they  are  m^ried:  Tneir 
children  when  1 5  or  15  years  old  are  brought  by  the  mafter  of 
the  ifle  to  the  Harries,  and  there  baptised:  An  ordinary  way 
of  killing  fowl  in  mifty  weather  is  this 5  they  lie  fiat  on  their 
backs,  and  open  their  brcafrs  •  which  when  the  fowl  oblcrvc, 
they  pcaich  umn  them,  ^nd  th$;y  arc  pftlcai])  £*U.cnj  and 
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thus  hundreds  are  taken  in  one  night:  Sometimes  they  fetgini  . 
on  the  very  top  of  the  highcit  rocks,  wliich  ate  nude  very 
ftrong  for  large  fowl.  -    *  * 

Obfervatioiii  on  a  Camelcon;  by  7)r,  Jonathan  Goddard. 

PhiL  Traof.  N**  137.  p.  5^30. 

THIS  Camleon  was  a  female,  the  ilcin  was  mixed  of  fe*- 
veral  colours  like  a  medley  cloth,  lighter  towards  the 
belly,  bat  round  about  it  equally  mixed  ^  the  colours  dilcem* 
*  able  were  a  green,  a  landy  yellow,  and  a  deeper  yellow  tend- 
ing to  a  liver-colour  ^  but  one  might  eafily  imagine  on  the  dun 
a  mixture  of  moft  or  all  colours,  whereof  fbme\ire  more  pre- 
dominant at  times  than  others;  there  are  fome  permanent 
black  Ipots  on  the  rid!;c  of  the  back,  and  on  the  head;  upon 
excitation  or  warming,  the  animal  becomes  fuddenly  lull  of 
black  fpofs  of  the  bignefs  of  a  great  pin  s  head,  equally  dif- 
pcrled  on  the  fides,  with  fmall  black  flreaks  on  the  eye-lids ; 
all  which  do  afterwards  vanifh ;  the  ikin  is  grained  with  glo- 
bular inequalities,  like  fhagreen3  the  biggefr  grains  are  about 
the  head,  the  next  on  the  ridge  of  the  back,  and  the  next  on 
the  legs,  the  fineft  arc  on  the  lides  and  belly  5  which  perhaps  ' 
in  icvcral  poftures  may  Ihew  fevcral  colours ;  and  when  the 
animal  is  in  full  vigour  may  have  the  cffeft  of  a  mirrour,  and 
refle£l  the  colours  of  bodies  adjacent^  whicii  together  wick 
the  mixture  pf  colours  in  vthe  ikin  may  have  given  cccafioo  to  • 
the  oid  tradition  of  its  changing  into  all  colours  ^  The  eyes  re- 
iemble  a  lens  or  convex>gla(s  let  in  a  verfatile  globular  focket^ 
.which  the  animal  tumeothis  way  and  that  without  moving  ita 
head,  and  ordinarily,  the  one  la  contrary  wsiy  to  the  other^  the  - 
tongue  was  eafily  drawn  out,  when  the  animal  was  dead,  to 
<  half  the  length  of  the  body,  being  round  and  foil  towards  the 
tip  like  a  peftle,  where  it  was  hollow,  with  a  bone  which 
reaches  from  its  root  half  its  length,  over  which  the  fore- part 
would  flip  backwards,  and  the  bone  at  its  connection  was  bi- 
furcated, its  teeth  were  plainly  fecn  and  felt  both  abo\^e  and 
below  on  the  whole  en  cunitcicncc  of  the  jaw:  The  trunk  of 
the  body,  by  its  ilruciure,  is  all  thorax  or  breall,  with  ribs 
from  the  neck  to  the  beginning  of  the  tail,  and  they  are  of 
two  forts  ^  the  larger  above  tending  backwards  from  the  fpine 
or  ha ck -bone  j  the  others  tending  forwards  from  th^  extre- 
mities of  the  former,  as  in  the  brca/ls  of  fowl ;  there  is  alio  a 
kind  of  a  diaphrric;m,  a  thin  transparent  membrane,  as  in 
birds,  ieparatuig  about  a  iourth  part  ot  the  cavity  ifoxr\  the 
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ftft,  wliereb  is  contained  a  finall  ftonsach  conneffed  with  the 
giilkt,  and  to  which  is  cobdnoed  an  inte|ti]ie  with  fi>iiie  froall 
conv  oKitions,  which,  when  extended,  is  about  the  lengdi  of  the 

whole  anitnal  includins^  both  head  and  tail  5  the  excrements  were 
black,  or  of  a  .iark  French  careen;  the  liver  was  thin  andimall^ 

contiguous  to  the  ciiaphra^ui,  partly  divided  into  lobes  of  a 
blackifh  dark  colour  5  the  Jungs  feenied  to  con  111  1;  of  membra- 
noUv<i  cells  or  divifions,  very  tiun  and  traalparcnt,  refcmbling  a 
little  light  froth;  the  heart  was  firm  and  flcfliy,  but  very  ImalJ, 
and  in  the  fore  part  of  the  breaft  5  behind  at  the  extremity  of  the 
body  was  a  double  ovary,  confifting  of  five  or  fix  eggs  on  each 
fide,  of  the  bignefs  of  the  largell  pin's  head,  and  ftickmg  to  the 
backs  and  of  ^  colour  and  conii&ence  of  the  yolk  of  aji  egg. 

Tie  Iron- Works  ///  the  Forefi  of  Dean  5  hy  ^Mr.  IJen.  Powle. 

PhiL  Tranf.  N''  137.  p.  pji. 

T^H  E  foreft  of  ^eAn^  comprehending  that  part  of  Gkcefien^ 
toire^  that  lies  betwixt  the  rivers  Wye  and  Smm^  doet 
gmefaily  confift  of  a  ftiff  day^  which  is  very  deep  and  mirv  in  ' 
winter*  and  in  fiimmer  dry  and  parched  $  the  country  is  fuirof 
hills,,  but  no  where  high  $  between  thele  hills  mn  manyiman 
fprioES,  of  a  more  brownifh  colour  than  common  water,  and 
ofen  leaving  in  their  paffage  tinctures  of  ruft;  the  ^,round  is  na- 
turally inclined  to  wood,  eipeciallj  hazel  and  oak,  of  which 
httcr  it  formerly  produced  ftately  timber,  tho'  now  almofl:  quite 
deftroyed  by  the  incrcaic  of  the  iron-works;  upon  the  luifacc  of  * 
the  earth  m  fcveral  places  he  marw  rough  itones,  Ibme  of  a  vafl 
bulk  3  but  where  they  fink  their  mines,  they  rather  meet  with 
veins  of  fcaly  flone,  than  hard  and  CoVid  rocks  5  within  the  foreft 
ihcy  find  great  plenty  of  coal  and  iron-ore,  and  in  ff>me  places 
led  and  yellow  oker:  The  iron-ore  is  found  in  great  plenty  in 
moit  parts  of  the  forefi,  differing  both  in  colour,  weight,  and 
goodi|cis$  the  beft,  which  they  call  brufh-ore,  is  of  a  bluei/h 
colour*  ve^  ponderous  and  full  of  little  /hining  fpecks  like 
grains  of  mver^  this  affiuds  the  greateft  quantity  of  iron,  but 
melted  alone  produces  a  metal  very  /hort  and  brittle,  and  there- 
fare  Jiot  fi>  fo»*  common  ufe  5  to  remedy  this  inconveniency, 
they  make  uie  of  cinder,  which  is  nothing  elfe  but  the  refuie  of 
the  ore,  after  the  ipetal  hath  been  extraf^ed,  ^and  which  mingled 
with  the  other  in  a  due  quantity,  gives  it  that  excellent  temper  of 
toughnels,  for  which  this  iron  is  preferable  to  any  brought  from 
abroad  ^  this  cinder  is  found  in  great  quantities  over  all  the , 
pouotry*  where  any  former  works  fiood  5  for  in  former  times 
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their  bellows  being  only  moved  h>j  the  ftrength  of  men,  thtir 
fires  were  much  lefs  inrvnit  than  in  the  furnaces  they  now  em- 
ploy 5  ib  that  they  melrcii  clown  the  principal  part  of  the  ofc 
Qply,  and  reje6led  the  refi:  as  uielefs. 

After  thev  hnvf  provided  their  ore,  their  firft  work  is  to  cal- 
cine It,  which  is  done  in  kilns  much  after  the  faAiion  of  ordinary 
hme-kilns  5  thefc  they  fill  up  to  the  top  with  co  d  rnd  ox^  Stratum 
fufer  Stratum^  or  in  layers,  until  it  is  full  5  and  lo  putting  fire  to 
the  bottom,  they  let  it  Durn  till  the  coal  be  wafted  ^  this  is  done 
without  fafion  of  the  metal^  and  ftrves  to  coniume  the  qioie 
droily  parts  of  the  ore,  and  to  make  k  friable,  and  fup^ic^  the 
beating  and  wafhing  uled  for  other  metals  5  from  hence  it  is  car- 
tied  to  their  furnaces,  which  are  buik  of  brick  or  flone,  about 
24  feotiqu^re  on  the  outfid/r^  and  near  ;o  foot  high,  and  within 
not  above  8  or  10  foot  over,  where  it  is  wideft,  which  is  about 
the  middle";  the  top  and  bottom  have  a  narrowed  compafi,  and 
it  refebblcs  much  die  ftiane  of  an  eggs  Bdiind  the  mniaceare 
|)laeed  two  huge  pair  of  betlowii,  whole  noies  meet  at  t  little  hole 
near  the  bottom  5  thefe  are  comjprefled  together  by  certain  buttons 
placed  on  the  axis  of  a  very  large  over-fliot  wheel  ^  as  luon  a.<; 
theie  buttons  are  iiid  off,  the  bellows  arc  railed  again  bv  the 
counterpoile  ut  weights,  whereby  they  are  made  to  play  ake-r- 
nately,  the  one  giving  its  bUli  while  the  other  is  rifing:  I'he 
furnaces  are  at  firft  filled  with  ore  and  cinder  inteimixt  with  fuel, 
which  in  thefe  works  is  always  of  charcoal,  laying  them  hollow 
at  the  bottom,  that  they  may  more  eafily  take  fire  5  but  after 
they  are  once  kindled,  the  mater i^^ls  run  together  into  a  hard 
cake  or  lump,  which  is  fuftained  by  the  ihape  of  the  furnace  5 
and  thro'  this  the  oietal,  as  it  melts*  trickles  down  into  the  re* 
ceiverSy  where  there  is  a  paiTage  open,  by  which  the^^  take  away 
the  Icum  and  dcofs,  and  let  out  the  metal  as  they  fee  occafion  s 
Before  the  mouth  of  the  furnace  lies  a  great  bed  ot  fand,  wherein 
they  make  furrows  of  what  fafhion  they  pleaie^  into  the^»  when 
their  receivers  are  full,  they  let  in  their  metal,  which  is  ndade  Co 
very  fluid  by  the  violence  of  the  fire,  that  it  not  only  runs  to  g 
confideriible  difi;ance)  but  confinaes  boiling  for  a  good  whiles 
Afer  theie  furnaces  are  once  at  wotk,  they  Keep  them  conftantly 
employed  for  many  months  together,  never  fufiring  the  fire  to 
flacK^i  night  and  day,  but  ftiU  pouring  in  at  the  top  new  fiip- 
plies  of  fuel  and  other  materials:  Several  attempts  have  heeu 
made  to  introduce  the  ule  of  lea-coal  into  thefe  works  inftead  of 
charcoal,  the  former  being  to  be  had  at  an  eafierrate  than  the 
latter,  hut  hitherto  they  have  proved  ineffectual;  the  workmen 
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kiiing  by  experkfke,  ihitt  fai**coaI  Gxt^  how  fdiMent  foever^ 
vrin  not  penetrate  the  moft  fixt  parts  <jf  the  ore,  and  lb  leaves 
much  of  the  metal  unmelted :  From  thclc  furnaces  they  bring 
their  Soivs  and  ^tfj^s^  as  they  call  them,  to  their  forges,  which 
are  of  two  iorts,  thu'  Handing  under  the  Umc  roof,  one  they  call 
the  Fi>iery\  the  other  the  Chafery  ^  both  of  them  are  open 
hetrths,  on  which  they  place  great  heaps  of  lea-coal,  and  behind 
theiB  beUows,  likte  thofe  of  the  furnaces,  but  nothing  near  fo 
large  5  into  the  Finery  thev  firfl:  pnt  their  ^Pigs  of  iron,  placing 
three  or  te)ur  of  them  together  behind  the  £re,  with  a  little^ 
one  end  thruft  into  it,  where  foftening  by  decrees,  they  ilir  and 
work  tlien)  with  long  bars  of  iron,  till  the  metal  runs  tc^ether 
Ibio  a  round  mals  or  lump,  which  they  call  a  Half -bloomy  thitf 
tin  take  cmt,  and  ciTUm  it  a  few  ftrokes  with  their  flrdm,  tfaer 
4^  it  to  a  i^at  weighi^  hamnrr,  raifed  likcwiie  by 
of  a  great  water-wheel  ^  where  applyii^  it  dettmoAy  to  thfi 
blow«s  they  prefently  beat  it  out  mxo  a  thick  fisakt  iquaic.;  tittt 
the)  put  into  the  Finery  again,  and  heating  it  red  hot,  they  work 
it  oat  tinder  the  £ime  faamtner,  tiH  iit-becooDe  of.  the  Jhape  df  a 
btf  in  die  mid^e,  with  two  ^uare  knobs  at  the  iaids  3  laft  of  a& 
they  give  it  other  heatit^s  in  die  Cbdfery^  and  moce  workitigA 
aofcr  the  hafnaier,  till  they  have  brought  dieir  iron  into  ban  of 
imral  fhapes  and  fizcs;  and  if  they  omit  any  one  proceft)  it  will 
be  lure  to  want  fbme  of  its  toughnefs,  which  they  efteem  its  per- 
fr^ion  ;  tho*  for  fevcral  purpoles,  as  for  backs  ot  chimneys, 
jjearths  of  ovens,  and  the  hke,  they  have  a  iort  ot  caft-iron, 
which  they  take  out  of  the  receivers  of  the  furnace  in  great  ladles, 
3s  loon  as  it  is  melted,  and  uhich  they  pour  into  moulds  of  fine 
1  nd  5  but  this  fort  of  iton  is  lb  very  brittle,  that  being  heated^ 
with  one  blow  of  a  hammer  it  breaks  ail  to  pieces. 

I'be  JVay  of  making  Ceruft ;  by  Sir  Philibcrto  Vernati.  Phil. 

Tranf.      137.  p. 

PI  G  S  of  clean  and  foft  lead  are  call  into  thin  plates  a  yard 
long,  and  fix  inches  broad,  and  a«  thick  aa  the  back  of  a 
^  5  tbfcfe  ate  rolled  round  in  fuch  a  fnasncr  a$  that  the 
no  wl^  touch,  for  where  they  do,  no  cera&  grows  5  each 
of  tbele  16  pot  into  apot  juft  capable  of  holding  one,  luftained  by- 
a  Ketle  bar  from  the  botton>,  that  it  come  not  to  toiich  the  vine* 
gar^  whkh  is  Dut  into  each  pot  to  e&£t  the  am?erfioa  s  tweaqr 
of  thdc  a-breaft  ate  put  into  a  iqaare  bed  of  new  hode-dut^  lo 
to  make  up  the  number  of  400  to  *one  bed  5  then  each  pot  is 
cuTcrcd  with  d  ^latc  of  lead,  and  at  laft  the  wliole  is  covered  with 
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boards  as  elofe' as  |ioffibIef  this  repeated  four  dmeSi  makes  wltttf 
they  call  one  heap,  containing  1600  pots:  After  thcee  weeks  the 
pots  are  taken  up,  the  plate  unroUcdy  Uid  upon  a  board,  and 
beaten  with  battledors  till  all  the  flakes  come  ofF^  which,  if 
good,  prove  thick,  hard,  and  weighty^  thefe  flakes  are  ground 
with  water  between  mill-ftoncs  to  aunoll  ai^  impalpable  powder^ 
after  which  it  is  moulded  into  fmaller  parcels,  and  expolcd  to  the 
fun  to  dry,  till  it  be  bird,  and  io  hi  tor  ule :  it  is  obkrved,  that 
iome  pot.s  will  yield  tbick  and  good  liakes,  whilit  others  alike 
ordered,  and  fet  by  them  without  any  poflible  diftinflion  of 
advantage,  yield  few  and  fmall  Hakis^  ur  none  at  all  j  fooictimes  are 
taken  up  ail  dry,  and  thus  lometimcs  prove  beft  j  again,  they  arc 
Ibnictimes  taken  up  wet :  The  plates  that  cover  the  pots  yield 
better  and  thicker  tiakcs  than  the  rolls  within^  and  the  outiides, 
next  the  planks,  larger  and  bettiT  flakes  than  the  iniidcs  next  to 
the  rolls,  and  the  Ipirits  that  firlt  arile  from  the  vinegar :  The 
accidents  that  befal  the  workmen,  are  immediate  pain  in  the  fto- 
fsach,,with.excdTive  contortions  in  the  guts,  and  coitivenefs  that 

2iekls  not  to  cathartics,  and  hardly  to  ofeni  repeated  clyfters, 
ut  beft  to  lenitives^  oil  of  olives  or  ftrong  new  wort  ^  they  alio 
fall  into  acute  fevers,  and  afthma's,  or  fhortnefi  of  breath  $  and 
tfaeie  are  chiefly  effected  by  the  mineral  fteams  in  editing  the 
plalcs  of  lead,  and  by  the  dull  of  the  flakes,  as  alio  by  the 
lieams  proceeding  firotn  the  heaps,  when  the  pots  are  taking  np ; 
then  a  vertigo,  or  dizzmefi  in  the  head,  with  continual  exceffive 
pain  in  the  brows,  blindnels,  ftupidity,  and  paralytic  afiefiions, 
Idfi  of  appetite,  ficknels,  and  fivquent  vomitings,  generally  of 
pure  phlegm,  Iboietimes  mixed  with  choler  to  the  extiesie  weake- 
ning of  the  body. 

J%e  Culture  of  Saffiron  ^  l?y  Mr.  Ch.  Howard.    Phil.  Tranf 

158.  p.  945. 

SAffron-heads  planted  in  a  black  rich  fandy   mold,  or 
in  a  mixt  fandy  land  between  white  and  red,  yield  the 
greatell  plenty  of  faffron  5  a  clay  or  ftiftground,  be  it  ever  fi> 
rich,  produces  little  laffron,  tho'  plenty  ot  heads  and  roots,  if 
the  winter  prove  mild  and  dry  5  but  the  extremity  of  cold  and 
moifture  wiH  rot  them,  fo  that  the  fineft  light  !andy  mold,  o€ 
ati.  indifferent  fatnefs,  is  efleeoied  moft  profitable:  Plough  the 
ground  in  the  beginnit^  of  jiprit^  and  lay  it  very  linootn  and 
level  5  abocit  Arcc  weeks  or  a  month  after,  Ipread  upon  every 
acie  twenty  loads  of  rotten  dung,  and  plough  it  in :  At  i/Rdfum-^ 
mjr  plough  it  again,  and  plant  the  faf&on-heads  in  rows,  every 
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way  three  inches  diftant  from  each  other,  and  three  inches  deep:  * 
The  moft  expeditious  way  of  planting,  is  to  make  a  trench  the 
whole  length  of  the  field,  three  inches  deep  with  a  fpit-fliovel, 
which  is  to  be  noade  of  a  thin  ilraieht  iron  ten  inches  long,  five 
inches  broad,  with  a  focket  in  the  fide  of  it  to  put  a  ftaff  or  handle  i 
lay  the  faf&on>heads  at  three  inches  diftance  in  the  trench,  and 
with  the  ihovel  i'pit  up  three  inches  of  earth  upon  them:  Obierve 
diis  Older  in  planting  of  whole  fieldv%  wheceby  tbe  heads  will 
lie  every  way  three  inches  fixnn  each  other  ^  only  paths  or  /hallow 
tmclies  are  to  be  left  two  or  three  yards  aiunaer,  which  ierve 
every  year  to  lay  the  weeds  to  rot,  that  are  to  be  weeded  and 
pared  off  the  ground :  As  loon  as  the  heads  begin  to  fhoot  or 
ipear  widiin  mc  ground,  which  is  ufually  a  fortnight  i)efere 
McbMelmaSi  hoe  or  pare  the  ground  all  over  very  thin^  and  lake 
lightly  dU  the  weeda  and  grafs  very  clean,  left  they  choke  the  ^ 
flowers,  which  wiU  ibonaf&r  appear;  and  are  then  to  be  gathered, 
and  die  fiiffion  to  be  picked  and  dried  fer  uie:  The  ground  muft 
be  very  carefnlly  fenced  frooi  fheep  or  cattle,  which  tread  down 
the  faflfron-grals,  and  make  the  cnives  come  up  finall :  In  May 
the  ikffion-grals  will  he  quite  withered  away,  after  which  the  . 
weeds  and  grafs  may  he  cut  or  mowed  off  from  time  to  tmie  to 
feed  cattle  till  about  MUbaelmaSy  at  which  time  the  heads  will 
begin  to  fpcar  within  the  ground  j  then  hoe,  pare,  and  rake  the 
ground  clean  as  before,  for  a  fecond  crop  ^  and  the  like  direc- 
tions are  to  be  ohiervcd  next  year  for  a  third  crop:  The  AUd- 
fummer  following  dig  up  all  the  faffron-heads,  and  pi  mt  thera 
again  in  another  ground,  dunged  and  ordered  as  above,  wherein 
no  (affron  hath  been  planted,  at  leait  not  for  (even  years:  The 
flowers  are  to  be  gathered  as  foon  as  they  come  up,  before  they 
are  full  blown,  whether  wet  or  dry :  Pick  out  tnc  chives  clean 
from  the  ihcUs  or  flowers,  and  fprinkle  them  two  or  three  fingers 
thkk  very  equally  on  a  double  iaffiron  papery  lay  this  on  the 
hair-doth  ot  the  iafiion*kiln,  and  cover  it  with  two  or  moi€ 
iaffiron-papers,  a  piece  of  woolen  cloth,  or  thick  bays,  and  a 
cufbion  of  canvafs  or  fack-cloth  filled  with  barley-flraw,  whereon 
lay  the  kiln-i>oard :  Put  into  the  kiln,  thoroughly  kindled,  char- 
coal, embers  or  the  like,  keepbg  it  fi>  hot  £at  you  can  hardly 
hold  yoor  fingers  between  the  paper  and  the  hair-clothi  in  an 
hour  or  more  turn  in  die  edges  of  the  cake  with  a  knife,  and 
laoSm  it  firom  the  papery  if  it  ftick  fad,  wet  the  out&Ie  of  the 
paper  with  a  feather  clipped  in  beer,  and  then  dry  the  papers  ^ 
Pkn  the  cake  that  both  fides  may  be  of  a  colour:  If  it  ftick 
again  to  the  paper,  loofen  it,  aod  thendry.it  with  a  very  gentle 
Vol.  U*  M  heat. 
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heat,  with  the  addition  of  a  quarter  of  a  hundred  weight 
laid  upon  the  kiln-board:  The  iafti  on-cake,  being  fitfficicntly 
dried,  is  fit  for  uic,  and  ivill  laft  a  gcud  many  years,  if  wrapt  up 
and  kept  dole:  The  beft  <at^>on  is  that  which  confifts  of  the 
thickcft  and  fliortell  chives,  and  of  a  high  red  and  fhining 
cdoar,  both  within  and  without :  Saffron  is  often  burnt,  and 
in  knots,  fpotted  and  mixed  with  the  yellowe  that  are  within 
the  ihelU  s  It  is  ufaally  obfervcd,  that  an  acre  doth  ^aidi  at 
Waft  II  pounds  of  good.&firon  one  year  mAt  anatser,  and 
fone  yaara  ao  pounds :  Good  fa£firon  is  fcldom  or  nerer  ftU  a^t 
lb  low  a  rate  as  20  fliillinfis  a  pound,  but  ficquciidy  at ) 
pounds  and  upwatds  a  pound  $  wliercibre  one  acre  beanag  t& 
pounds  at  40  ibiUings  a  ponnd  conies  to  24  pounds  a  year  i 
The  gathering  and  pidcing  of  i  pound  of  iaAon  ia  worth  m 
fhilling,  which  comes  to  la  ihillings  anacie:  Fire  and  drying 
may  com^  to  a  (hillings  inore»  at  6  pence  Ae  pound;  wUch  m 
all  makts  1 5  inillings :  The  grafs  that  is  mowed,  and  cut  srfF 
the  ground  for  the  ufe  of  cattle,  will  be  very  near  worrii  aa 
much  as  will  countenrail  the  picking  and  drying  the  (kSron  ; 
the  foil  being  enriched  not  only  by  the  dung,  but  the  faffron 
itfclf^  as  appears  bv  the  rich  crops  the  ^round  yields  for  fcve- 
-ral  years  atier,  without  any  .other  manuring  or  improvement : 
5<J  quarters  of  laffron  heads  are  futflcient  to  phnt  1  acrej  a 
cjuarter  of  ihefe  heads  is  ufually  fold  at  the  place  for  10  fhil- 
hngSj  which  comes  to  8  pounds  per  acre :  20  loads  of  rotten 
ciung  hiid  on  the  ground,  may  be  worth  40  fiiiliings,  at  12 
•pence  a  load  for  the  dung,  and  as  much  for  carriage  into  the 
iicid:  > or  thrice  plowing  the  ground  20  ihilhnt^s :  Forplant- 
inothe  heads,  about  4  ]-ounds ;  which  in  the  wnois  *nakes  14 
]  (Hinds,  the  charr^^cs  of  planting  an  acre,  which  will  bea-r  3. 
crops :  So  that  all  things  rcafonably  computed,  it  appears  that 
«n  acre  of  la^ron  wil|  be  worth,  notwithftanding  all  cafualties, 
I  year  with  another,  over  and  above  the  14  pounds  charges, 
for  the  firft  year's  planting,  at  leail  20  pounds  per  j4mium  ^ 
i»efides  the  great  ipcreafe  of  the  fafiron-heads  which  will  be 
1  for  I :  The  kiln  conHfts  of  an  oaken  frame,  lathed  on  every 
fide^  IS. inches  iquare  in  the  bottom,  2  foot  high,  and  2  foot 
fquare  at  top  ^  on  which  is  nailed  a  hair>cloth,,  and  ftrained 
hard  by  wedges  drove  into  the  fides  $  a  fquare  bo^rd,  aiMl  a 
weight  to  prcfs  it  down,  wekhing  about  a  quarter  of  a  h\ttt« 
dred:  Theinfidesof  the  knn  ai^  covered  aH  ever,  above,  a 
jnches  thick,  with  theftrongeil  potter's  clay,  very  well  wrought 
-with  a  little  (and :  The  bottom  muft  be  lined  wth  clay  4  or  5 
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inches  thick,  which  is  the  hearth  to  lay  the  fire  on;  level 
therewith  a  Httlc  hole  is  to  be  made  to  pile  the  fire 5  the  out- 
fide  may  be  plaiilered  all  over  with  lime  and  hair. 

ey*  Tin-Mbes  5  ly  Sr.  Ch^.MeW  Pliil«  Tiaiif;  N"* 

p.  94p. 

THE  ilone,  from  which  tin  is  wrought,  is  m of!- ufually 
found  between  two  walls  of  rocks,  which  are  generally 
an  iron  colour,  ot  Iktic  or  no  affinity  with  the  tin,  in  a  vein 
ofle^y  a&  the  miners  call  it,  between  2  and  18  inches  hroad, 
or  thereabout!:  Sometimes  there  is  a  rich  and  fat  metal,  ibme* 
6mp^  hiiDgjry  and  ftarved^  fometimcs  nothing  but  a  drolly  lub:^ 
Aaoce,  not  purely  earthy  ftone,  or  metait  but  a  little  refembliti^ 
fcjeSed  cindera  of  a  fmtth's  forge,  appearifig  fometimcs  m 
a  more  flourifliing  colour,  tending  to  a  carnation,  and  ibme- 
jttnca  XDore  dufky  ^  and  where  this  is  ibund,  the  miners  judge 
Jlk»  Oieul  to  be  ripe ;  the  pits  are  fometimcs  above  60  fitthoms 
deep,  tne  load  very  rich  and  roo4^  above  that  is  about 
j^^ndlOBisfioaitfac  grafs^  and  below  that,  aftrangc  cavity,  or 
joppcy  place,  wherein  is  nothing  but  air  ftr  man^  fatnoms 
aatbe  asiiias  have  tried  with  long  poles  and'pikes|  tfan 
wmy  }iea  between  bard  ftony  walls,  diltant  fironr  each  other 
about  dor  9  inches^  the  labourers  teltodd  itories  of  fprights  of 
Imall  people,  as  they  caU  them^  and  that,  when  the  damp 
arifcs  from  the  fubtcrraneous  vaults,  they  hear  ftrangc  noifes, 
hoiiul  knockings,  and  fearful  hammerings ;  thefc  damps  ren- 
der many  lame,  anvi  kill  others  outright,  without  any  vifiblc 
hurt  upon  them :  Tho*  tin,  for  the  mod  part,  is  made  trom  the 
floncs,in  which  it  is  incorpc  rated,  yet  fometimcs  it  is,  as  it  were, 
mixed  with  a  fmall  gravelly  earth,  whicli  is  lometimes  white, 
but  for  tlie  moft  part  rcd^  from  this  earth  it  is  eahly  Separated 
with  bare  wafhing^  this  gravelly  tin  is  called  ^ryan  Ttn\  and 
is  fcarcc  of  half  the  goodnefs  of  the  other :  The  Mundick  ore 
is  cafily  difcovered  by  its  glittering,  yet  fad  brown  colour 
wherewith  it  ftains  the  fingers;  this  is  faid  to  noun  li  t!ie  tin ; 
and  yet  tbey  think,  where  much  Mimdic  is  found,  there  is  little 
•r  noting  certain  it  is,  if  there  be  any  AInndic  left  in  melting 
the  tin,  it  makes  it  thick  and  cruddy  j  that  is^  not  fo  duftiie  5 
and  therefore  ufualljf  draws  down  the  metal  to  an  abatement, 
bom  5  to  8  ihillings  in  the  hundred  weight  ^  this  Afu)idic  ic^ma 
10  be  a  kind  of  fulphur,  fire  only  feparating  it  from  the  tin  and 
evapocating  it  into  fmoke  ^  and  this  fmoke  gathers  upon  little 
fprigs  or  boughs  ict  in  the  chimney  into  a  fubflance  called 
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Toifou  and  thought  to  be  a  kind  of  arlcnic,  whicli*pilt  5nt» 
water  caf.ly  diffolvcs,  and  prodilccs  very  ^ood  vitriol ;  rhe 
water  in  which  it  is  difl'olvcd,  loon  chanj^ci  Iniall  iron-ro<is  put 
into  it;  and  in  a  little  tinie  it  is  laid  to  %iiimilatc  them  into  its 
cAvn  nature;  it  is  generally  concluded,  that  filh  wiU  die  in 
thoiie  waters  into  which  Mundic^  is  call,  and  they  commonly 
impute  the  death  of  fome  of  their  neighbours  to  the  drinking 
of  Mundk  waters;  when  they  bum  it,  to  feparatc  it  fipm  the 
tin,  it  yields  a  very  loath&me  and  dangerous  ftench :  There 
alio  occuTiS  a  fort  of  fpar  of  a  Ihining  whitifh  fubftancc,  which 
^afts  a  whifefroih  upon  the  water  in  wafhing  it;  when  firft 
taken  out  of  the  earth,  it  is  foft  and  fattifh,  outibon  after  it 
grows  ibmowbat  hard;  it  is  feldpm  feund  growing,  tnatonly 
nicking  to  the  metal;  the  miners  call  it  white  fpar;  and  finne 
of  them  think  it  is  the  mother  or  oourifher  of  the  metal;  but 
it  is  certain  that  fpar  is  often  met  with  in  raoorifh  grounds, 
where  they  never  cxpcwl  to  find  any  ore;  yet  no  tin-mines 
are  without  it.       "  ' '  * 

The  6br;;//&  diamonds  lie  intcrnuxcd  with  the  ore,  and  iome- 
times  on  heaps;  they  arc  hard  enough  to  cut  glafs,  and  fome 
of  them  are  of  a  tr^nlparent  red,  and  have  the  Tuflre  of  a  deep 
^ '  ruby  ^  they  fe^m  to  be  only  a  finer,  purer,  and  harder  lort  of 
fpar. 

Godolpbif:  hall  or  mine  is  the  mo  ft  famous  in  all  Corrfjcai  for 
the  quanrny  of  mer  il ;  tho*  fome  pretend  another  nime  called 
■die  filler-  or  lead-mine  more  rich  th:in  thatj  and  Dr.  Merret 
iaw  an  aCfay  made  of  iomc  of  that  ore,  and  lo  pound  weiglit 
yielded  i  i  ounces  of  fine  filver. 

The  beft  ore  is  that  which  is  in  fparks;  and  the  next,  tbftt 
with  bright  i'par  in  it :  When  the  ore  hit h  pa^edthe  flamping- 
inill,  and  is  well  wafhcd  and  feparated  from  the  parts-not  me- 
talline, which  they  call  the  Caujalty\  they  dry  it  on  a  furnace 
ipn  iron-plates,  and  then  grind  it  very  fine  in  a  crsaing-mill; 
.  after  this  they  re-waOi  it,  then  dry  it  a  little,  and  carry  it  laft 
of  all  thus  fitted  to  the  furnace,  called  a  blowing  houle,  attd 
there  melt  and  caft  it:  There  fwims  on  the  metal,  when  it  runs 
out  of  the  furnace,  a  icum  which  they  call  drofi,  much  like  to 
ilagordrofiof  iron,  which,  melted  down  with  frefh  ore,  runs 
into  metal:  The  Caufalty  they  throw  in  heaps  upon  banks, 
which  in  fix  or  feven  years  they  fetch  over  attain;  but  they 
obfcrvT,  that  in  lefs  time  it  will  not  afford  metal  worth  the 
l^aia^,  and  afterwax d^  ^lone  at  alJ. 
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£siipermettts  of  refit/ing  Gold  n^itk  Antimony  5  l^y  23r.  Jona- 
than Goddard.    Phil.  Tranf.  N**  138.  p.  953. 

HAving  taken  178  f^rams  ot  crown  gold  of  22  carats  fine  of 
i^,  and  the  alloy  partly  fiiver,  partly  copper,  and  gene- 
rally more  of  the  latter  5  it  was  melted  with  two  oancesand 
.two  drams  of  antinu»y,  which  is  abottt  fix  tintea  the  quantity 
of  thegpld^  andbec^ttfe  the  gold  was  made  into  plates,  for  the 
more  certain  melting  and  mixture,  the  firft  Regulus  of  gold 
being  .Separated  from  tiie  aotimonyt  both  were  powdered 
g-fNlit,  and  the  Repths  in  the  melting  pot  laid  up  r.  the  fame 
antimony,  and  fo  were  both  melted  aowft  again5  in  which 
meltings,  fttch  a  degree  of  heat  was  given,  as  made  all  of  i 
dear  li^t,  red,  burning'  heat;  then  me  pot  was  taken  ouc 
of  the  nre,  and  all;  permitted  to  fepaMte,  fettle  Ani  cod  in 
itt  Upon  the  breaking  the  pot,  the  gold  being  very  dtftinft  ih 
die  bottom;  and  eafily  feparated  from  tbe^antimony,  weighed 
1^3  stains:  Hiis  way  ot  cooling  all  in  the  pots  was  obfenred 
in  allthe  fellowing  experiments,  feribe  more  certain  lepara- 
tion  and  fettling  of  the  Ibgn/irx,  without  effafton  into  the  an- 
timony-horn, or  hollow  iron-cone ;  which  effufion  by  confound- 
ing and  cooling  the  mixture  may  be  fbrae  hindraiKe  to  i  more 
pcrfeft  reparation  5  and  in  the  bottom  of  the  cnne  there  is 
always  a  thin  cruft  of  the  crude  aiitiraony,  not  eafily  il^paiable 
without  taking  off  lome  part  of  the  ReguluSj  note  alio,  that 
borax  was  uicd  in  every  pot  for  preventing  the  flicking  of  the 
Reguliis  to  the  bottom  and  the  antimony  to  its  fides,  fo  that 
both  were  gotten  off  clean  and  in  full  quantity :  A  piece  was 
broken  off  the  Regukiy  which  weighed  38  f  grains,  and  was 
kept  to  be  refined  upon  the  coppel  apartj  the  weight  of  the 
remainder  was  1 24  |  strains,  which  bcinf?  powdcre<^  and  put 
upon  two  i  ounces  of  frcfh  antimony  and  melted  down,  the 
Rr^:'I'(S  vvei^^hed  74  c^rains:  The  other  pieces  ot  ;S  {-  grains 
being  refined  on  a  coppel  troni  the  antimonial  labltnnce  mixed 
therewith  by  exhalation,  promoted  ibme  time  with  a  blaft 
upon  it,  efpeci ally  toward  the  latter  cixi,  as  in  all  the  follow- 
ing experiments  of  refining  on  the  coppel,  30 1  grains  upon 
melting  with  borax  In  a  crucible  did  not  lofe  above  half  a 
grain  J  ib  that  the  weight  of  the  whole  to  the  gold  it  held,  was 
^8  i  to  go  h  or  the  gold  almofl:  ^  of  the  whole ;  the  latter 
Re^ulus  weighing  74  grains,  and  refined  in  the  fame  manner 
weighed  6^  grains,  the  gold  being  in  proportion  to  the  whole 
as  53  tO'74,  that  is,  nearly.^  of  the  whole^  fo  that  the  fame 
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Regidus  G,ol(}  And  antimony,  in  paffing  thro' new  antimony, 
tho  it  lol'cs  in  weight,  yet  it  is  richer  in  gold,  and  appears  1© 
to  fenfc,  bcin{»  of  a  redder  conrplexion,  more  tough  and  harder 
to  powder:  Both  the  parcels  of  anttmony  were  fcvcraiiy  mixed 
with  equal  quantities  both  of  tartar  and  nitre,  and  then  fired, 
and  ib  reduced  to  ii  Rr^^hys ;  then  the  Rcguha  ot  each  exhaled 
and  blown  off  upon  coppcls-  of  the  firft  parcel  of  antimony 
wherewith  the  gold  was  £rft  noelted,  the  Kegulas  being  ex- 
haled, there  remained  in  gold  %6  grams,  which  upon  melting 
in  a  crucible  did  fcarce  lo(e  half  a  grain:  Of  the  lecond 
cd  of  antioMmy,  with  which  the  6m  Riguhs  of  g^  aad 
dmony  weighing  124  f  grains  waa  meiiM,  their  nmMcd'm 
^old  27  graiiis:  All  the  other  iMurcda  wese  upcMi  the.tQiidi 
fine  gpid  to  £bnie^  only  that  of  the  firft  antimony  was  appa» 
f  ently  not  iinfi  and  pale  ftom  the  fihrer  mixed  wkh.it  in  the 
orisinal  alloy,  as  awpcared  bv  comparing  it  on  the  towch-ftone 
wii^  finrereign  gold  allayeii  with  fihre?,  holding  apparently 
shout  a-&ttrth  part  of  filver,  as  the  ftiereign  goMdoe^A 
fixtb  J  neither  was  it  altmther  <mfiemeof|iec»hMiifeii(^ 
4ieaUag»  it  always  turncu  bleck  on  the  iiiraee$  fant  fiur  the 
more  exafi  dilcovery,  it  was  teken  end  &ft  refined  widi  lead 

•upon  a  copple,  fbr  ieptrating  any  copper  it  might  centetai; 
upon  which  operaiieo  tt  came lorth  ;  3 1  grains,  «£ich  was  x  i 
grains  lefs  than  it  was  before  ^  alterwards  this  lad  was  melted, 
with  about  two  or  three  parts  of  filver,  and  fo  wrought  in 
aqua  fortis  for  reparation  of  thefilver-  and  their  remained  in 
gold  but  28  T  grains  and  yet  it  appeared  upon  the  touch  not 
fine,  but  paler  than  fine  gold,  ana  deeper  than  crown  gold 
allayed  v^ith  filver^  fo  that  what  remained  in  it  was  necefla- 
rily  of  filver,  and  it  might  be  cftimated  about  carats  fine, 
or  to  hold  in  fine  gold  about  27  grains 5  what  the  lols  of  gold 
was  by  this  refining  with  antimony  may  be  eafily  computed  5 
firft,  14  ^  grains  for  alloy  hcing  deduiiVd  from  the  firft  quan- 
tity of  crown-j[Jold  weighing  178  grains,  the  remainder  is  16^  ^ 

.grains;  then  the  feveral  parcels  of  fine  gold,  which  was  reco- 
vered, and  Icparatcd  trom  the  Regulus  of  antmiony  and  geld, 
and  aifo  irom  the  parcels  of  crude  antimony  reduced  to  R^ptt 
hSj  are  to  be  added  together^  that  is,  30  grains,  6^  grains,  27 

jgrains  and  27  grains,  all  which  amount  to  147  grains,  and 
which  deduced  from  the  firft  quantity  of  16%  #,  the  difi* 
reoce  is  ^  grains,  which  is  more  than  il§o  «r  Tery  nearn 
tenth :  Where  and  how  this  I0&  of  gdd  arifes,  appears  thue^ 
the  firft  parcel  of  the  antimony  was  diargcd.witlv  x6%  f  g^aias 

of 
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of  fine  gold;  o{  which  the       Regul  us,  weighing  idg  grains, 
.   in  proportion  to  that  piece  of  it  weighing  ^8  t,  and  producing 
upon  refining  on  the  coppel  30  grains,  mud  hold  127  grains  of 
I  fine  gold 5  then  27  grains  of  fine  gold,  citimated  to  be  con- 
I   taincd  in  grains  leparated  from  this  firft  parcel  of  anti- 

.   mony  being  added  to.  the  127  grains  makes  154  grains,  which 
'   is  ibort  of  idg  f  grains  by  9  ^  grains,  and  ib  much  was  irreco- 
verably loilin  this  parcel  of  aptimony :  Then  the  piece  of  Re- 
weighing  124!  grains  melted  with  the  fecond  parcel  of 
antimony,  in  proportion  to  the  former  piece  broken  off,  weigh- 
f    ing  58  grains  5  and  on  refining  yielding  90  grains  of  pure  gold, 
f    muft  contain  98  grains  of  the  like  gold ;  and  fo  much  this  fe- 
cond parcel  of  antimony  muft  be  charged  with  ;  towards  which 

!thc  Regulus  weighing  74  grains  atier  refining  produced 
grams  5  and  that  gold,  feparatcd  from  this  fecond  parcel  of  an- 
timony weighing  27  grains,  being  added,  make  90  grains  fliort 
I   of  the  firft  quantity,  charged  upon  this  part  of  the  mik  Regulus^ 
\    by  feven  grains.    There  may  be  fomc  lofs  of  gold  upon  pow- 
\   dering  of  the  Reguhs,  as  alfo  by  the  papers  neceflarily  ufed ; 
but  the  sreateft  lofs  was  by  Itnall  fparks,  which  continually 
fly  up,  wnile  the  antimony  is  in  a  boiling  heat  with  the  gold, 
many  whereof  fly  over  the  pot  into  the  fire;  that  thefe  fparks 
were  gold,  appeared  thus ;  when  many  of  them  ftuck  to  an 
earthen  cover,  and  had  .coloured  it  of  a  deep  red,  aqua-fortis 
did  not  fetch  off,  or  difliblve  any  thing,  but  aqua-regis  run  off 
yellow,  like  a  folution  of  gold  in  the  fame  water:  Ther<j 
^    mav  alfo  be  fome  lofs  of  gold  upon  the  firing  of  the  antimony 
with  tartar  and  nitre,  which  make  a  vehement  conflagration 

I with  a  copious  fparkling  :  It  hath  been  fufpe6led  that  fome- 
what  of  the  gold  may  be  diffipated  by  the  blafts  upon  the  cop- 
•  pels,  in  refining  it  from  the  antimony  remaining  therein;  but 
this  is  not  fb  probable,  becaufe  refiners,  to  give  their  fine  gold 
a  higher  colour  for  gilding,  put  to  it  a  third  or  fourth  part  of 
crude  antimony,  or  of  Regtaus  of  antimony,  which  is  a  con- 
t    ilant  pra^ice  among  fome  of  them,  and  with  a  great  heat  and 
I    flrong  blaft  work  it  off;  in  which  operation,  in  lome  ounces  of 
gold,  they  lole  one  grain. 

There  was  melted  141T  grains  of  crown-gold  with  one.  ^ 
ounce  of  antimony,  and  the Regulus  weighed  123  grains,  froni^ 
t   this  a  piece  weighing  30  grains  was  broken  off,  and  refcrvcd 
for  to  be  refined  a- part ;  the  remainder  which  was  93  grains  was 
^  melted  down  again  with  the  l;imc  antimony  powdered  and  put 
on  the  top  3  and  thereupon  ihe  Re^ulus  came  forth,  weighing  9 1 
fr^M^'^l  ,  grains, 


' I04         M  EUOIRS  »f  tie 

grains,  fo  that  there  was  confiderablc  lofsj  and  there  is 
ground  to  fufpefl,  that  it  might  be  upon  fome  accidental  diffe- 

•  fence  in  the  managmcr,  that  the  Rnjulus  did  not  fb  pcrfe6lly 
feparate  and  fct:lc-  ior  in  ali  other  cxperunents  of  melting 
the  lame  Regulus  again  with  the  lame  antimony,  the  Regulus 
gained  weight :  From  this  fecond  Regulus  a  piece  wa«  broken 
off  and  referved  to  be  refined  a-part^  weighing  9  5  graioBy  cho 
remainder,  which  was  55  gniins,  vm  melted  dowoi  aa  the 
lbrmer»  and  in  the  fame  antimony  5  whereopon  ihit  Reg4ikiS 
came  forth  in  weight  72  grains,  17  grains  being  gained  s 
The  firlt  piece  of  20  grains  being  refined  on  the  coppeli  pro- 
daced  24  grains  of  fine  gold  ^  and  rhe  fecond  piece  ox  ^6  grains 
produced  28,  grains  and  the  Regulus^  upon  the  third  mdting, 
of  27  grains  produced  55  grains:  So  that  each  €i£  the  picc^a 
contained  about  ^  ufgold,  and  but  of  antimontal  lubflandey 
yet  lofing  ibmethmg  of  that  proportion  at  each  melting,  tho' 
the  i^f^^///^  gained  m  weighty  the  remaining  antimony  being 
reduced  to  a  Regulus  by  firing  with  nitre  and  tartar,  as  before, 
and  th  it  Regulus  fumed  away  upon  tiic  coppel,  their  remained 
of  gold  19  grains^  and  this  was  not  fu  fine  as  that  cxtiaftcd 
out  of  the  firfl*  antimony  in  the  former  experiment ;  but  this 
impurity  was  wholly  from  the  alloy,  and  upon  refining  it  firft 
with  lead  upon  the  coppel  for  extracting  the  copper,  it  weigh- 
ed 1 7  \  grains,  having  lofl  one  |  grain  ;  and  then  with  a<]ua-tor- 
ti«,  after  the  mehin.^  dovV*n  with  more  than  the  double  weight 
of  filver,  upon  which  occafion  there  remained  15  grains,  and 
that  not  perfe^iy  fine,  but  retaining  fomewhat  of  filver,  upon 
the  touch  about  2;  carats.  The  I06  of  gold  is  thus  oomputed^ 
from  the  firft  quantity  of  141  |  grains,  a  12th  part  or  abotit 
Jl  1e  grains,  being  deduced  for  alloy,  the  remainder  b  129  'f 
grains.  And  the  ie%xral  parcels  of  fine  gold  produced  of  the 
ReguluSy  according  to  the  account  given  in  particular,  being 
24  grains^  2S  grains,  5 5  grains  14  i  grains;  tne  whole  makes 
X2iigrain  fliortof  iiie  firft  quantity     8  f  grains  or  nearly  f^. 

A  parcel  of  crown-gold  weighing  81  i  grains  was  m^tc^ 
down  with  an  outioe  of  antimony,  and  the  antimony  waj  made 
to  fame  away  in  a  crucible  to  a  Rmthts  f  then  the  antimonial 
parr  of  that  Regulus  was  exhaledf  on  a  coppel  ^  whereupon 

,  there  remained  84  grains  or  one  \  grain  more  than  the  firft 
quanrity  ;  and  this  mult  happen  for  want  of  a  heat  ftrong 
enough  at  hiit  to  force  ofF all  the  antimonial  fubftancc  ;  w^hcnce, 
open  melting  in  a  crucible,  it  afterwards  came  forth  80  grains 
the  a  grains  i  wantingi  being  kfs  thjin  the  leaft  part  of  the  pro- 
1  '  poruon 
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Hon  of  copper,  that  muft  be  in  it,  acoirding  to  the  afual  allojr 
or  crown  -Mid  5  and  that  there  remained  copper  in  this  gold 
appeared  oy  its  black  cobur  upon  nealing,  as  alfb  by  the  lois 
«poa  worid^g  it  with  lead  oti  a  coppel,  whereupon  it  came  (brth 
only  7^  gfstnsi  fb  that  antimony  m  a  |ar  greater  proportion  la 
not  to  efledual  aa  kad  in  exhaling  of  feparating  copper  fvom 
^d,  bat  dorh  only  retain  it  with  itfelf,  whilft  we  gold  feoa. 
ineB  nd  Ictdei  in.a  Regains  at  the  bottom^  neidier  is  it  fb  do- 
froyed,  but  tbat  it  may  in  part  at  Icaft,  be  united  to  the  gold 

Ji mCMfirm  Biith 3  ^  Z)r.  Sam.  Morris*  PhiL  TranC  N*>  1 3$. 

p.  961. 

THIS  monflrous  female  birth  had  two  heads,  both  the  facet 
were  very  well  /haped;  the  left  face  looked  fwarthy,  and 
never  breathed  ^  the  left  head  was  the  bigfgell:  ^  the  right  was  per* 
ceived  to  breath,  but  not  heard  to  cry;  c^twixt  the  heads  was  a 
protuberance  like  another  iheulder  ^  the  breaft  and  clavicles  were 
JTxy  large,  about  (even  inches  broad,  it.  had  only  two  hands 
and  two  feet:  The  brain  in  cach^head  was  very  laige,  the  back* 
bone  from  die  neck  to  the  loins  was  double  5  there  were  alio  two 
bcaiasi  <MW  00  each  fide  the  Tlbarax-y  the  left  was  the  lareeft;  it 
had  al(b  two  pair  of  lungs,  one  infolding  each  hearty  thofe  on 
the  left  fide  were  blacki&,  the  odier  looked  well;  the  Mediafti- 
mm  ieparalcd  the  two  hearts  ftom  each  other:  The  jhru  and 
Fium         below  the  diaphrsgin.wete  finale,  the  diaphtai^ 
having  only  tbcec  pecfiiradons,  as  is  ufiial  5  out  a  little  above  it, 
they  wnt  each  dinded  into  two  branches,  diftributed  to  the  two 
heatta  in  the  figure  of  a  Greek      the  pOet  in  like  manner  a  ' 
Urtle  above  the  diaphragm,  viz.  about  the  fifth  Vertebra  was 
divided  into  two  branches,  one  aliending  up  into  each  throat : 
There  were  alio  two  liomachs,  the  one  naturally  lhapcd,  the 
other  was  a  kind  of  a  great  bag;  at  one  01  mcc  it  was  continued 
^i(h  the  true  ^Pylorus,  and  at  the  other  with  the  2Juodefium^  it 
contained  a  fubitance  like  Mecomumy  as  is  ufual  in  children  new- 
iv  bom  3  there  was  «)nly  one  liver,  but  very  large,  and  the  gall- 
bladder projportionabie  J  the  fpleen  was  alio  fingle,  and  large, 
alio  the  inteftincs  -  and  all  the  parts  of  the  lower  belly,  eipc- 
rially  the  left  kidney,  were  large;  the  Uterus  was  of  1  common 
fu^,  but  the  Clitoris  was  large :  The  Secwid:ne  of  a|i  cjtuaordi-  " 
aaiy  magnitudci  weighing  aM>nt  eight  poyndsi 
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Red  Snow  near  Genoa^  iy  Sig.  Santti.  TranC      i  jp* 

97^- 

TH  E  RE  fell  upon  the  nionntains,  called  k  Zangbe^  a  great 
qaant  jtjr  of  rea«  or  if  yon  will,  bloody  lhow»  from  Wfiicb, 
upon  fqueezing,  there  came  water  of  the  fame  colour. 

T^r  StruSure  <f  the  NoTe^  by  M.  da  Vemey.  Phil.  Tranf. 

139.  p.  97^. 

MDnVerney  obfervcs,  that  the  cavities  of  the  nofe  are  fitlrd 
•  with  many  carti];ioinnus  Lamin<e  diflio£l  from  each  other, 
every  Lnmiria  being  divided  into  many  others,  all  folded  almoft 
into  a  ipiral  line;  and  that  the  Os  Crihrofum  is  made  up  of  the 
extremities  of  thefe  Lamin^e^  which  terminate  in  the  root  of  tKc 
nofe,  the  holes  wherewith  it  is  perforated  being  the  intervals 
between  the  Lamines-^  that  they  arc  defisned  to  luftain  the  inner 
coat  of  the  nole,  which  being,  a  principal  organ  of  fmelling  hath 
received  from  nature  a  very  great  expaniion,  being  folded  round 
about  tc^ther  with  thele  Lamn^y  that  by  this  contrivance  all 
its  Icnmh  may  take  up  a  very  little  room :  This  coat  is  filled  with 
many  branches  of  arteries,  veins,  and  nerves,  whereby  it  hath  a 
very  exquilite  fenlej  yet,  becauie  the  particles  of  odorous  bodies 
are  fo  iubtile,  that  they  cannot  but  very  gently  touch  the  organ  ; 
by  this  expadSon  they  are  enabled  to  ftrike  •a  creater  number  of 
.  parts  at  once,  and  fo  render  their  imprefflon  l&onger  ^  this  coat 
IS  alfo  fumiihed  with  a  great  many  fmall  glands  for  moiflening  it, 
the  better  to  entangle  the  dry  odorous  particles  $  the  more  exqiit- 
fite  this  lenfc  is  in  animals,  the  greater  number  of  Lamina  they 
haTe5thu8  the  nole  of  a  hound  is  better  furniihed  with  them  than 
any  other  animal ;  and  not  only  the  ivamber,  but  alia  the  length 
ot  the  Z/rw/>;^f  contubutts  to  the  ienle  of  fnn  ilina;  for  which 
purpofe,  nioli  ijuadmpeds,  as  the  carnivorous  and  liraminivorous 
have  their  nofe  not  placed  in  the  middle  of  their  face  as  man, 
but  lengthened  to  the  very  end. 

Obfervatims  in  Brazil  and  Conforo.   Phil.  Tranf.  N''  r 9.  p.  977. 

IN  ^Brazil  there  are  certain  little  animals  called  potdx  de 
^Pbnrfioru^  '^Pharcth's  lice,  which  enter  into  the  feet  between 
the  Ikm  and  rieih  ^  they  grow  in  one  day  as  big  as  beans :  and  if 
they  are  not  presently  extra^ed,  they  caufc  an  intolersebic  ulcer, 
and  the  whole  foot  corrupts. 

Amongftth*  fruit-trees  in  Srazih  there  Is  one,  whofe  fruit 
IS  called  Nic^f  with  only  two  leaves  5  each  of  which  is  llrgc 
enough  to  cover  a  man.  in 
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In  the  king  dom  of  Coni^o  arc  ferpents  25  foot  long,  which  will 
;•  iwaflow  at  Once  a  whole  ihecp;  they  are  killed  as  they  ftrerch 
and  bafk  themlelves  in  the  "fun,  and  after  ortinor  oPT  their  heads 
andtciils,  and  emboweiling  them,  the  yi'/j6\ti  eat  them,  and  they 
:  find  them  ordinarily  as  fet  as  hogs :  The  ants  are  ib  numerous 
:  and  large,  that  the  author  reports,  that  being  one  day  fick  a  bed^ 
'  he  was  forced  to  order  himfelf  to  be  carried  out  of  his  room,  for 
fear  of  being  devottftd  by  them  5  as  it  oftcti  happens  to  thole  of 
jMg(Aa%  where  you  may  alib&id.in  thp  morning  the  ikeletonsof 
cows  devoured  by  tbefe  antinals  io  one  night, 

■  A  Child  twenty-fix  Tt^ars  in  tbe  Mother's  ^jllly,  out  of  ti^g 

Uterus  J  iy  tOr.  Bayle.   PhiL  Tran£  N°^i39.  p.  ^79. 

JUfArgaret  Mathewhting  with  child  perceived  about  die  end 
ottbe  pth  moncb  fucfa  pains  as  women' ufually  have,  when 
about  to  (all  io  labour  s  her  waters  alfi>  broke,  but  no  child  fol- 
lowed 5  for  the  fpace  ot  20  years  flie  perceived  this  child  to  fiir 
with  many  ttoubkibme  fymptoms  j  but  for  the'  6  laft  years  fhe 
4id  not  ^1  it  move:  Sne  died  June  i8th,  1^783  and  being 
opened,  a  dead  child  was  found  in  her  belly  without  the  womb, 
in  no  manner  joined  or  faftened  to  it,  with  the  head  downwards, 
the  buttocks  hanging  towards  the  left  fide  5  all  the  back  part  of 

,  this  child  was  covered  with  the  Omentum^  which  was  about  1  lu> 
gers  thick,  and  adhered  dole  to  feveral  parts  of  its  body,  not  to  he 

.  leparated  without  a  knife,  and  yet  no  biood  cnlucd:  I'h  is  child 
weighed  8  pounds  Averdupols  ^  the  IcuU  was  bioh^n  into  k\eial 
pieces;  the  brain  of  the  colour  and  confidence  oi  ointiuent  of 
rofes;  the  flefli  red,  where  the  adhered ;  other  parts 

whiciih,  yeliowilh,  and  fomewhat  livid,  except  the  tongue, 
which  had  its  natural  colour  and  Icftnefs ;  all  the  inward  parts 
were  dUcoloured  with  a  blacki/hnefs,  except  the  heart,  which 

■  WIS  red,  and  without  any  blood:  The  forehead,  ears,  eyes,  and 
noie  were  covered  with  a  callous  fubftance,  a  finger's  breadth 
thick ;  Upon  cutting  the  gums,  the  teeth  appeared  as  in  grov^^n 
perfons:  The >ody  had  no  bad  fmcU,  the'  kept  %  days  after  it 
was  taken  out  of  the  mother's  belly :  The  length  of  r Ik  body 
ftm  the  buttocks  to  the  top  of  the  head  was  about  i\  ioche$; 

« The  mother  died  about  the  ^4th  year  of  her  agg. 


A  Wo. 


Digitized  by  Google 


io8  MBUOlKBoftbi 


A  Woman  Hydropical  on  her  left  Teftkk^        2)r.  Hciu 
Samplbn.    Phil.  Iranf.      140.  p.  loco. 

THIS  woman  was  about  50  years  old,  was  married,  b«t 
never  had  any  child,  and  had  beoi  a  l^ldaw  for  lO  ycm 
before  her  death  5  in  which  tioic  flic  wa«  much  opprcfled  with 
grief,  and  her  belly  by  degrees  began  to  fwcll  j  yet  not  much, 
till  alx>iit  4  years  befiire  fhc  died :  In  1^77,  at  which  time  /he 
weighed  .2  Id  li^*  Dr.  ^Sff^^/^^/adtiied  her  to  the  uie  of  cathardc 
bydragogues  and  diuretics  5  after  the  nfe  of  which  for  feme  time, 
ffyt  weighed  but^aoo  It^  but  ffill  the  inorbific  matter  was'  le* 
accumulated  to  tneodifeaira  part  ^  lb  that  relblving  to  forbear  far- 
ther medicines,  within  half  a  year  after  Aie  weighed  2  50  her 
belly  being  at  laft  fo  lat  diftendrd,  as  to  hang  ^own  as'  flse  ikty  a 
good  way  below  her  knees :  Upon  opening  her,  there  was  dit 
charged  about  20 of  a  browniih  water  or  Serum,  from  one  of 
the  veficles  of  the  left  Ovarium  j  and  having  Icparared  the 
mufcles  of  the  jibdomeri^  there  was  no  Scrum  nur  hydropic 
uatcr  found,  but  a  heap  of  bladders  of  leveral  lizes  prelented 
themfelves^  from  the  larpefl:  of  which  there  iflued  about  20/^, 
more  of  a  brown  and  thickidi  Serum  with  a  fedimcnt  of  the  colour 
of  amber  5  fome  of  the  lefler  were  about  the  birnicls  of  a  child's 
head,  yielding  a  flimy  Serum^  in  confiltcnce  and  colour  like  the 
mucilage  of  quince-lceds ;  (Others  were  much  lels,  lome  as  big  as 
a  man's  iili,  lome  as  an  ordinary  apple,  others  as  a  walnut:  moft 
of  which  contained  a  Serum  like  the  white  of  an  egg;  in  iome  of 
them  not  quite  lo  vifcous,  and  fomewhat  white,  like  itarch  newly 
boiled:  At  length  he  perceived,  that  all  theie  bladders  were 
parts  Ibmc  way  relating  to  the  wpmb^  wherefore,  having  fepa- 
rated  the  Offa  ^Pubis^  he  took  out  the  womb  5  and  then  he 
obferved,  that  the  right  tefticle  or  ovarV  was  but  fmall  and  white^ 
and  its  veficles  in  a  manner  dried  up,  Dut  the  loft  was  (welled  to 
a  vait  bulk^  the  above-inentioned  bladders,  in  one  of  which  were 
cdBtained  fo  many  pounds  of  liquor,  being  nothing  elle  origi- 
nally but  the  Ova  belonging  to  this  left  Ovarium:  The  teftick 
or  ovary  itfelf,  when  emptied  of  all  the  Ssrum^  weighed  tocher 
with  the  womb,  which  was  but  light,  2  5  lb.  and  the  quantity  of 
amounted  to  upwards  of  lis  Afti 
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Ji  Clock  afcendmt  upon  an  inclined  'Plane ;  ^  M.  de  Gennes. 

Phil.  Tranf.  N*'  140.  p.  locd. 

FIG.  4.  Piau  IV.  reprefents  the  infide  of  the  machineplaccd 
upon  an  inclined  plane ;  the  whole  iavention  confifts  in  a 
«e^t»  which  cauics  the  machine  to  work  in  the  following  roan* 
tiff:  The  cinck  f  GH  being  placed  upon  an  inclined  place  AB 
is  divided  into  two  unequal  parts  by  the  line  G 1 3  in  order  to 
rc&ofc  to  die  kiler  fe6lion  vm  ^.quilihritmt  there  is  faiiened  to 
extremity  of  the  radius  DF,  a  weight  F5  that  a  wheel  or  ^ 
clock  oiajr  thus  ftand  not  onlv  in  MfpUUbriumy  but  alio  aicend 
QPwagfdsy  there  is  a  dmm^aeed  in  the  tniddk  of  the  dock, 
mch  inckfts  die  fpring  oT'the  pendulum,  on  which  drum  the  ^ 
tadius  D  F  is  fadened ;  tor  thus  the  fpring  beinc  mounted  forces 
the  druno  to  turn,  and  lo  to  raile  the  weigtt,  wnich  it  cannot  do 
without  its  becoming  more  heavy,  in  regard  that  coming  to  the 
point  E,  it  is  farther  from  the  centre,  than  when  it  was  in  F, 
«iki  thus  the  wheel  turns  00  that  iide  as  the  Ipnng  gives  way. 

Jbi  Engine  to  make  Linnen-cloth:  by  M.  de  Gennes,  Phil. 

Tranf.  N*  140*  pr  1007. 

THIS  engine  is  no  other  than  a  mill,  to  which  are  applied 
all  the  parts  of  a  weaver's  ordinary  loom  5  it  connlts  of 
(bur  principal  parts  3'  viz,  the  ierwnt  A  A  Fig.  5.  Plate  IV.  two 
footRcps  of.treddks  BB,  one  clapper  Q  and  two  arms  X>D, 
DD:  The  ferpent  or  iron  bar  A  A  has  two  elbows  EE,  to 
which  dK  ends  of  the  f€»pe  ire  fixed  that  raiie  and  depreis  the 
treddksBB^  FF  are  two  fourths  of  adrcle,  that  facceffively 
neft  upon  two  aidies  or  bowf  of  iron  GG,  which  are  above  the 
clanper  C»  in  order  10  raiie  it^  HH  are  two  teeth  of  iton.  adr 
ded  to  iheierpent,  making  an  angle  of  25  degrees  with  FF  aAd 
KK,  (erving  to  deprefs  a  Macule  or  Tweep,  which  is  in  the  arm 
that  carries  the  ihuttle;  the  n\ (Idles  durer  not  from  the  com'iKji),  - 
only  the  cords  that  hold  them  pendulous  are  hxed  in  the  elbows 
of  the  ferpent,  which  in  turning  raifcs  and  deprciTes  them  by  the 
help  of  two  little  pulleys,  on  which  the  ropes  turn:  The  clapper 
llipported  between  two  pillars  with  a  rope  double  tv.'ilted, 
which  caufes  it  to  make  a  kind  of  ipring,  and  naturally  to  yield 
forwards  to  beat  the  cloth  5  L  M  is  one  of  the  arms  which  pafTes 
finely  into  the  canal  or  pipe  M  N,  lupported  by  four  pillars  of 
vorxl^OOOO;  its  motion  proceeds  from  the  following  parts, 
P  Q^is  a  Sacule^  which  tho*  unequally  divided  by  its  fupporter  * 
uye(  in  JEqtdHbrio^  die  end  PR.  being  maae'ta  weigh  ex- 
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aflly  as  much  as  R  Qj  At  the  extremity  of  this  "Baculcy  is  tied 
%  cord,  which  pafTes  thro'  the  pulley  S,  and  terminates  at  the 
extremity  of  the  arm,  where  it  is'iaftened  to  a  little  bowl  at 
the  other  extremity  of  the  fiunc  arm ;  that  is,  towards  L,  is  alio 
faftened  underncatn  a  cord,  which  pafles  thro'  the  pulley  and 
ivhich  carries  the  weight  U :  At  the  lame  end  of  the  arm  is  ad- 
ded a  little  niche  Z,  about  the  bignefs  of  half  the  fliuttle^  then 
oter  a  little  bar  X  Y,  which  pafles  a-thwarc  the  arm,  there  are 
two  other'  little  pieces  of  wood,  with  two  teeth  at  the  end, 
which  enter  into  the  niche  Z  thro*  two  holes  on  one  fide  and  the 
other :  To  the  ends  of  thefe  little  piccesof  wood  is  a  little  bow 
of  u  h  ik  bone  or  fteel,  which  keeps  die  two  ends  afonder,  and 
f  orces  th  :  teeth,  which  are  at  the  other  end,  to  enter  into  the  niche, 
before  rhc  laid  pieces  themielves  5  at  the  points  1 1  are  two  ropes 
that  p-iis  thro'  the  pulleys  22,  faftened  to  the  pillars  o:;c4,  each 
of  them  having  a  little  weight  at  the  end  big  enough  to  keep  it 
from  pafTmg  thro'  a  little  bowl  which  is  under  each  pulley :  This 
arm  io  dilpoled  goes  and  comes  into  the  hole  N  N  in  the  follow- 
ing mariner  ^  a  tooth  of  the  fcrpent  already  deicribcd  ftrikes  upou 
the  extremity  of  the  "Bacuk  I^Q ,  and  Ifo  caules  the  end  to 
rife  up,  which  drawing  the  cord  taftened  to  the  point  Q,  mate* 
the  arm  LMto  advance  forwards^  but  when  afterwards  the 
tooth  of  the  ferpent  is  come  out,  then  the  weight  U  tied«to  the 
other  end  of  the  fame  arm  by  a  cord  which  pafies  thio'  the  pulley' 
T,  forces  the  faid  arm  by  its  weight  to  return  again:  When  the 
arm  L  M  is  in  its  ordinary  place,  the  two  little  pieces  of  wood 
into  which  the  bar  X  Y  enters,  enclofe  the  fhuttie  by  means  of 
the  whale-bone  Ipring  5  but  when  the  faid  am  aproaches  the 
other  oppofite  arm,  then  the  cotds  tied  to  the  points  11,  being  a 
little  too  fhort,  and  the  weight  at  their  ends  not  being  able  to 
pais  thro%  the  fpring  gives  way  alittle^  and  lb  the  ihutde  is  no 
longer  enclofcd  by  the  arm  which  carries  it,  but  is  wholly  receiv- 
ed and  gralpcd  by  the  other,  w  hi-h  likewifc  in  its  turn,  delivers 

'    it  back  again  in  the  lame  banner. 

The  motion  of  the  whole  machine  is  in  proportion  to  that  of 
the  handle  of  the  ferpent  5  for  then  the  arms  caule  the  threads  to 
open,  and  immediately  one  of  the  arms  begins  to  Aide  in  to- 
wr'rds  the  oppofite  arm,  to  which  it  carries  the  ihuttle  and  re- 
tires immediately  ;  at  the  fame  rime  one  of  the  quarters  of  a  cir- 
cle, which  iield  rhc  dapper  elevated,  retires,  and  leaves  it  to 
flap,  and  again  the  oppofite  quarter  of  a  circle  elevating  itfelf, 

.    the  other  elbow  change^  tl^^  thrcjid^,  aqd  the  o^iCr  arm  retires, 
liud  thus  iucce$vcly. 

The 
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The  advantages  of  this-  machine  are  theie:  i.  One  mill  will 
fct  10  or  1 2  of  mefc  looms  a-going,  i.  You  may  make  the  cloth 
of  what  breadth  you  pleafe.  3.  There  will  be  fewer  knots  in 
the  cloth,  fince  the  thrc.ids  will  not  break  in  £i{l  as  in  other 
looms,  becaule  the  fhuttlc,  by  which  the  threads  are  generally 
broken,  can  never  touch  them  5  in  a  word  the  work  will  be  ear- 
ned on  quicker  and  at  Icfs  charge,  in  rejiard  that  mltead  of  feve- 
ral  work  men  which  are  required  in  making  very  large  cloths,  ' 
one  bo)  will  lerve  to  tye  the  threads  at  the  ^veral  looms  as  faft 
as  they  break,  and  to  order  the  quills  in  the  ihuttle. 

A  ConjeSure  at  Diffofuiom  from  the  Modulations  of  th^ 
Voice,    Phil.  Tranf.  M°  140,  p.  10 11. 

TH  £  author  obierved  that  in  ordinary  dilcourfe  wofds  were 
ipoken  in  perfect  notes,  and  that  fome  of  the  oompany 
uied  eights,  Ibroe  fifths,  iome  thirds^  and  that  the  words  ot  the 
pnfons  dilcoarie  which  was  moft  agreeable,  as  to  their  tone,  con* 
fiffed  fer  the  moft  part  of  concokb,  and  where  of  diicords,  of 
foch  as  conftituted  harmony;  and  the  fame  perfon  was  oUerved 
to  be  tnoftafiable,  plea£int  and  beft  natured  in  the  company; 
and  this  fuggefts  a  reafon,  why  many  difcourles  which  one  hears 
with  nr^uch  plcalure,  when  they  come  to  be  read  icarce  feeoi  the 
fame  thinos:  FroQi  this  difference  of  muflck  m  ipeech,  we  may 
conjecture  that  of  tenopersj  the  2?0W  mood  iounds  gravity  ana 
fcbriety  •  the  Lydiav^  freedom  5  the  Eolic  ftiUnefs  and  compo- 
fednefs^  the  Phrygian  jollity  and  youthful  kvity;  the  Jomc 
looths  the  ftorms  and  dilbrders  of  the  paflionsj  and  it  may  be 
reai'onably  fuppofed  that  ftich  whole  ipeech  naturally  runs  into 
the  notes  peculiar  to  any  oi  theie  moods,  arc  m  difpofirion  iimi- 
lar:    The  lame  thing  may  be  ftiewn  from  the  cliff  as  he  that  , 
Speaks  in  gammut  to  be  manly ;  in  C  F  a  Ut  to  be  of  an  ordi« 
nary  capacity,  tho'  good  difpofition  ;  G  Sol  Re  Ut,  a  man  to 
be  pebvifh  and  efieminate  and  of  a  weak  and  timorous  fpirit  | 
lharps  fliew  an  efleminate  iadoefi  as  flats  do  a  manly  melan* 
dioly  5  and  a  peribn  that  has  a  voice  in  ibme  mealiire  agreeing 
widi  lul  clifb  feems  to  be  of  good  parts  and  fit  fer  variety  of  em- 
ployments, vet  Ibroething  inconitant  in  his  nature :  A  conjedure* 
may  Ukewite  be  made  -from  the  times  ^  thus  iemi-hriefe  xmf  be- 
fbeak  a  dull  and  phlegmatic  temper^  minims  a  grave  and  feriooa  . 
difpofition^  crotchets,  a  prompt  wit  3  quavers,^  vehemency  of 
pafllion,  and  the(e  are  ufed  by  fcoIds$  a  iemirbrief  reft  may  it* 
note  one  either  Iti^id,  or  fuUer  of  thoughts,  than  he  can  utter  3 
,  .  minim 
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nkHin-feft,  one  that  debbentcs  3  crotcheft-rcfti  one  in  a  igiSioni 
tiiat  from  the  mtviral  uib  ot  .mood,  note  and  time,  we  mxf 
colleft  diipofidons. 

mMug  ^  Mkrolcopca;  hy  Mr.  Botteifield.  PliiL  TmC 

141.  p.  I02tf« 

MR.  Butrerfield  tried  feveral  ways  for  the  making  of  glafles 
from  the  hipnt^ls  of  a  great  pins  head  or  Icfs,  as  in  the 
flame  of  a  tallow -candle,  or  one  of  wax,  but  the  belt  method 
of  making  them  clear  and  without  fpecks,  was  in  the  flame  of 
fpirit  of  wine  weU  re6Hfied  and  burning  in  a  lamp  j  mftead  of 
cotton  he  made  ufe  of  very  fraall  filvcr  wire  doubled  up  like  a 
ftean  of  thready  then  he  took  up  hi5  beaten  glals,  after  firfl 
wafhin^  it  very  clean,  upon  the  point  of  a  iilver  needle  filal 
very  Imail  and  wet  with  Ipittk-,  holding  the  hit  of  glafs  in  the 
ilame  till  it  was  quite  round,  and  no  longer  for  fcar  of  bumiiu? 
it  5  and  if  the  fide  of  the  glais  next  tHc  needle  was  not  melted^ 
lie  |>rricntcd  the  rough  fide  to  the  flanoe,  till  it  was  every  where 
equally  reund  and  fmooth ;  thea  he  wiped  and  nihbed  it  with 
fo(t  leatheri  and  afterwards  pot  it  between  two  pieces  of  thin 
Untifi  Hie  apertures  being  very  round,  and  that  towards  tbe  eye 
•s large  almofl  as  the  diacneter of  the  ghUi^  and  ib  placed  ina 
frame  with  die  ubfed.'  , 

STiw  peaking  Trumpet  improved  j  by  Mr.  J.  Cooyers.  Phil. 

Tranf.  l^""  141.  p.  1027. 

THIS  reflefting  tmmpet  confifts  of  two  partsi      Fig,  6* 
l^late  IV.  is  a  large  ooncave  pyramid,  about  a  yard  long, 
er  it  may  be  of  any  manageable  length,  open  at  the  balr»  aiM 
terminated  in  a  concave  faeaSi  at  the  cone      within  diis  is  faftco* 
ed  a  bended  tube  Kai  This  trumpet  at  a  meeting  of  the  Royal 
Society  in  Arundel-lmji  did  diftindly  convey  fame  words  crofii 
the  garden  and  the  river  ^hameSy  even  againft  the  wind  which 
then  was  ftrong,  and  the  words  were  written  down  by  a  perfon 
fent  over  for  that  purpole;  whereby  it  appeared  that  a  refle<51ing- 
tri.Qiper;^  made  after  this  or  fomc  other  like  manner,  of  wood, 
tin,  pewter,  flone  f.r  earth,  or  which  may  be  heft,  of  bell-nactal, 
wiii  carry  the  voice  as  far,  it  not  farther  than  the  long  one  in- 
vented by  Sir  Snm.  MonLv:d-^  befides  that  it  feems  to  take  off* 
from  the  frightful  nolle,  which  happens  m  ar  at  hand  in  the  ulc 
of  the  long  trumpet:  By  Sir  Sam,  Moreland's  trumpet  Fig.  7. 
angiilarly  arched  in  the  middk>  the  delivery  of  Ibuod  to  any 
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dift^nt  place  was  much  ftiortencd  j  and  by  another  Fig.  8.  with 
three  large  angular  arches,  reaching  nearly  from  eod  to  eod^  th^ 
ibyiMl  w.^f  aji^il  whoUy  ubAru/^eX 

jin  jihfcefs  in  the  Liver,  Stones  in  the  Gall-bladder  ani 
conjoined  Kidneys^  by  i^r.  Edw.  Tyfon*  TranC 
N*"  142.  p.  19J5. 

TH  £  liv^r  was  obfirrved  in  thiB&b)e£i  to  be  very  laige  and 
fallene<jl  |o  ths  diaphrasm  tn  an  unulual  manner,  and  th^ 
ci^im  ff^  6mlx  jmed  to  die  fiver,  near  the  gdl-bladdcr,  that  it 
(pl4df|0C  ]be  i^parated  widiont  kicifion^  the  gibbous  part  ofth^ 
Jif99  fPWICfU  dbc  vight  fide  appeared  diiboloured,  in  which  mak- 
mgw  'wi&Oi^  tbm  iflued  out  plentifoUy  a  perfe6l  pus,  whicti 
vpry  as  alio  Bxm  a  wooad  made  ui  ita  concave  part 
im  tbf  fiSvi^i  this  purvJent  matter  was  not  contained  in  any 
(^tfi  9'  bie^  but  in  ftma}  Xfius'i  in  that  part  of  the  livery 
W^cffT^Mb^  oiber  p^rt9  Icemedibuiid  well  coloured ;  Thiiab- 
jMi  f^]^^  WfU  be  prffiimrd  the  caufe  of  that  lurkiiu;  6ver  that 
tp^jp  off  tiie  Pfitient,  and  under  wfaidi  he  labouied  about  Ak 
ivfekfi  yet  without  much  complaint  of  fidcnefi,  being  only  trou- 
l)le4  W«b  irregular  heats,  and  Ibmctimcs  fuch  as  were  impcrcep- 
tihlc  to  the  patient  himfelf ;  he  had  twice  or  thrice,  but  at  great 
intervals,  proxylms  of  cold  fits  like  an  intermittent  fever,  but  a 
fcc^c^  and  drineis  in  his  throat  as  proved  obltinate  to  all  medi- 
cines. His  ajpproaching  death  was  attended  with  other  fymptoms 
that  ufually  follow  the  aftedhon  of  the  brain  and  nervouUyltem  j 
idippajknt  had  formerly  been  often  lubjed  to  the  yellow  jaundice. 

The  gall-bladder  was  full  of  ftones,'  as  alfo  the  Afeatus  Cyfti- 
cus  sipd  'JJuBus  Commums  as  far  as  the  2)uodenumy  and  feveral 
iin^ll  itones  were  found  in  the  ^orus  2^ilariu5^  there  was  no 
fluid  gall  in  the  bladder,  but  fome  that  was  loft,  and  of  a  deep 
yellow  oker  colour  that  filled  up  the  interflices  of  the  (loncs ; 
thele  Hones  were  of  various  bignefles  from  a  nutmeg  to  a  pepper 
99rn|  of  a  4aLrkifh  yellow  okcr  colour,  altho*  in  fome  there  ap- 
peared Lamin<e  of  a  browner  colour^  when  a  little  dry  they 
ieemed  Ibapy  to  the  touchy  they  weae  iig^c,  and  their  fcent  very 
foetid  like  i;hat  of  the  pomlent  matter  in  the  livor  $  they  were 
friable,  aild  generally  ot  a  triai^lar  figure,  or  inclining  thereto^ 
but  all  were  angular  $  the  fideanext  the  gall  bladder  were  procu* 
befaat  and  convex,  the  other  two  fides  were  fiat,  lb  that  having 
the  kftr  angle  towards  the  centre  of  the  cavity  of  the  gall-blad- 
der, lUoe  fefoany  wed«  they  filled  it  the  mote  compleady,  and 
they  w<fe  nooir  dm  uum  innudher. 
Vpl.  II.  P  The 
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The  ftru(5lure  and  conjunction  of  both  kidneys  were  uncom- 
mon, the  parenchyma  ot  the  one  being  continued  over  the 
fpine  to  the  other,  fo  that  they  both  made  but  one  continued 
iemilunar  body  t  they  were  very  Urge,  and  the  part  that  con* 
joined  them  and  lay  over  the  ipine  was  fomething  fmaller  than 
the  true  kidneys,  with  three  ieams  on  itsiexternal  membrane, 
tho'  intcrnaiiy  the  parenchyma  feemed  not  to  obferve  fuch  a 
divifioD,  but  was  the  £une  with  the  fubftance  of  the  kidneys  $ 
the  emulgent  veileb  were  very  numerous^  for  befides  two 
larger  veins  that  were  fujbdivided  into  feveral  leflfer  ramifica- 
tions^  there  were  clivers  others  that  were  fingle*  even  to  their 
,  inlertion  into  the  pytia  Cava  ^  the  middle- parr,  by  which  both 
kidneys  were  conjoined,  was  alio  plentifully  provided  with 
blood-veffels  5  for  it  received  from  the  ^orta  two  arteries 
which  before  their  infertion  were  each  fubdivided  into  three 
branches,  and  il  lent  cut  two  veins,  which,  afterwards  uniting 
into  one,  cntrcd  the  ^>;7^  Cava  j  beHdes  at  the  feam  in  the 
lower  part  of  the  left  kidnev  there  was  a  vem  and  artery, 
which  afterwards  mi'ertcd  tbcmlclvcs  into  the  Ilijic  branches  of 
the  ^orta  and  (livn  ^  fo  that  nature,  tho'  fwerving  from  her 
wonted  rule  in  tonnirc^  this  part,  yet  was  provident  infurnifli- 
inq  it  with  veflels  j  tlicrc  were  only  two  Ureters^  but  the  ^Pel- 
vis in  each  kidney  was  remarkably  dilated,  and  that  of  the 
left  was  the  largeft,  having  a  triple  origination3  the  right  bad 
but  a  iingle  one  and  was  Ids. 

Dr.  "lyjon  was  of  opinion  that  this  ftruSure  of  the  kidneys 
might  occafion  both  the  dilatation  of  the  Vefia  Cava^  and  of  the 
Pelvis  $  for  the  middle  part  that  conjoined  both  the  kidneys, 
xlying  over  the  Fena  Cava^  would  by  its  weight  hinder  the  free 
retuiD  of  the  blood,  and  thereby  enlarge  its  own  channel ^  fb 
Jikewiie  the  Ureters  runniiM;  over  that  part  that  conjoined  the 
kidneys,  might  in  fbme  pofitions  of  the  body  have  their  yHiflage 
fo  ftraitened,  that  the  urine  being  hindred  and  regurgitating 
.migh^  fwell  and  ftretch  the  membrane  of  the  Velvh  to  that 
C4pacity. 

A  Fig.  9.  Plate  IV.  is  the  npht  kidney;  B  the  lefr;  C  the 
middle  pair  conjoining  both  kidneys 5  dcf  three  leanis  in  the 
coat  of  the  kidneys;  C  the  Aorta^  bh  two  arteries  from  the 
jiorta^  which  are  afrcrwards  ramified  into  three,  and  fo  in- 
ferred into  tiic  faid  middle  part;  1  tYxcVena  Cava-^  KK  two 
veins  ariHrg  frc  m  the  middle  parr,  which  uniting  into  one,  en- 
.  tred  the  I'cna  Cava^  LM,  a  vein  ard  artery  arifinp^  at  thcfc^i:u 
/,  which  at  kit  are  both  inierted  into  the  i//'^  branches  of  the 
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AMrt4  and  Fena  Cava^  N  M  the  emulgent  arteries;  OO  the 
emalgent  veins  ^  whereof  fbme  are  fin^e  and  others  varioufly. 
nmi&d  5  PP  the  Pelvis  of  both  kidneys^  tharof  the  left  be* 
bg  very  large  5  QjQL^^^  two  Ureters* 

Bur  Ureters  in  .  a  Child  ^  ^  2>r.  £dw.  Tyfon.  PhiL  Tratif. 

N*^  142.  p.  1099. 

UPON  opening  the  body  of  an  infant,  there  was  oMcrvcd 
a  double  Ureter  to  each  kidney  ;  their  origination  in  the 
kidneys  were  at  fome  diftance  from  each  other,  but  afterwards 
the  t  A  O  on  the  fame  fide  were  inclofcd  in  a  Capfula  or  mem- 
brane, that  reached  to  the  bladder,  where  thole  uf  the  right 
fide  were  inferred  feverally,  yet  ne^ir  each  other  -  but  on  rhe 
left  rhey  ieemed  to  enter  at  one  ,  and  the  fame  orifice :  The 
Gla^iJul^  Renaks  in  embryo's  and  infants  are  larger  proporti- 
onably  than  in  adults^  Dr.  TyJ^  found  they  had  a  large  ca«  ^ 
yity  each,  which,  by  blowing  into  them  emptied  themielves 
MO  two  YcinS)  the  right  paiSng  into  the  Cavs  and  the  left  into 
the  etno^ent. 

•  A  Fig.  10.  Plate  IV*  the  rieht  kidney,  whofe  furface  feem-" 
ed  to  be  vatioafly  divided^  B  me  emulgent  vein ;  C  the  emul- 
gpiu  artery  &  dd  two  Ureters  belonging  to  this  kidney  :  Fig.  1 1. 
imeieiiCi  the  two  Ureters  of  the  left  kidney,  which  a  little 
below  it  are  both  enclofed*  in  a  common  CapfuU  or  cale»  and  fb 
condiiaed  to  the  bladder:  A  Fig.  12.  is  the  Glanduh' Rendlis 
of  tbe  rbht  fide;  B  that  of  the  left;  C  Vena  Cava d% 
vein  or  tuuciu^  opening  from  the  cavity  of  this  gland,  and  en- 
tring  theC^z;^^  e  a.  vein  from  the  left  Glandula  Renalls  in* 
fencd  into  a  brancb  of  the  left  emulgent,  , 


Tbe  Art  of  Refiaing  j  Ly  Dr.  Chr.  Merret.   Phil.  Tranf. 

N*  142.  p.  104(5. 

TH  E  defigo  of  this  art  is  the  feparation  of  all  otlier  bo- 
.  elks  from  cold  and  filver^  which  is  done  four  ways; 
ens.  by  parting,  by  the  teft,  by  the  almond-furnace,  or  the 
fwecp,  and  by  mercury.  - 

Parting  is  done  with  aqua  fortis,  which  the  refiners  make 
^tts^  take  ikltpetre  three  pounds,  2)afitzk  vitriol  two  pounds  j 
lettbem  be  well  poitnded:and  mixed  ip  a  mortar,  and  then 
put  into  a  long-neck,  an  earthen- veffel  fo  deuorainate  1  from  its 
figure  5  tl»n  fix  or  eig)it  of  thefe  long  necks  thus  filled,  are 
placed  in  each  fide  of  the  furnace  in  a  raiige  built  with  iron 
bars,  of  the  form  of  a  parabola,  at  abpvfe  nine  iixdhes  diftance 
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(rota  tUh  other,  and  cbfed  at  (he  ftdcs  with  Wicks  $  th^  ttp* 
p^r  arches  ate  left  open  td  put  ib  and  ttke  out  the  pM^ 
thd  fiiid  arches  they  ky  hirge  ban  oTiron^  and  then  tbdy  cMT 
all  the  top  of  the  iamace  ivitU  l<MiM«  <bc  b6dy  of  V>fig 
neck  lying  expofed  to  the  fire,  and  the  neck  without,  to  whicfi 
the  receivers  either  6(  gkft  6i  ftti  Ute  Wet!  Itited  i 

Obferve  that  if  it  be  not  HHmtUc  Vitnol,  which  is  made 
with  copper,  but  Englifi  which  is  inadc  of  old  il»i%  thi 
water  will  be  weaker^  and  tnake  a  dirty  coloured  verditeriHn^ 
wholly  fpoil  it ;  befidcs  the  fiivcr  \«?ill  not  gather  fo  well  to  tho 
dOppcr  after  folunon,  and  thereby  becomes  blacky  the  lute  is 
jnaae  of  good  loam,  (ome  horle  dung,  and  a  little  colcothar, 
altho*  the  two  lurmer  do  well  5  the  luting  being  well  wrought 
and  applied,  they  make  a  gentle  charcoal  fire  under  the  pot4 
for  three  hours,  and  then  they  increafc  it  for  three  hours 
fliore  •  about  the  feventh  hour,  they  make  a  vchemetit  hot 
fire  for  four  hours,  and  caft  in  towards  the  end  Well  dried  hi\- 
lets  of  the  length  of  the  ftMace^  whole  flame  furroiind&  all 
the  pots,  and  nnifhes  the  work  ^  next  morning  the  receiv6fi 
^re  carefully  feparafed  from  the  lotig  necks  ^  this  work  ii  liiii** 
dlly  perforated  but  once  in  14  hours,  and  fometimts  fwie^i 
Sotu^  refiners  diftill  100  weight  of  the  niatemls  in  a  ^aftiMh 
pot  in  i  furnace  of  this  idvi*ntaMi$  «^  yards  high  i>r 
ikrards»  into  which  the  iroti  pof  is  mt  in  it  the  top,  Ma  thmiCtt 
ai  head  of  ea^th  fitted,  like  that  of  il  large  diftillm  alembk  Ibf 
chymicaloils,  wkb  a  large  belly  ramiing  out  into  tlrte  bla<ieh<^ 
^ight  inches  from  the  irOn-not^  the  middlemoft  prdceedil^  di^ 
reftly  forwards,  the  two  lateral  onts  obliquely,  four  or  five 
inchus  in  diameter,  and  five  or  fix  long;  to  theie  branches glafs 
bodies  arc  fitted,  narrow  and  hollow  at  both  ends,  large  and 
globular  4n  the  middle,  which  are  to  be  well  luted  on  with 
colcothar,  ra^s,  Rower  and  whites  of  eggs;  to  this  firfl  glafs- 
body  is  luted  on  another  glafs  of  the  lame  figure  and  fize,  anci 
cJip^ht  ranged  in  order,  till  they  come  to  the  receiver  which  is 
an  ordjn:iry  g^illon  glals^  ail  theie  rows  of  glaffes  he  on  boards 
/helving  from  the  head  to  the  receiver^  the  two  upper  rt^ 
ceivers  or  glafs  bodies  require  exceeding  good  luting,  for  the 
others  common  luting  will  ier?e  ^  the  con^entency  df  this  xtaitt 
thod  is,  that  a  little  fire,  ittd  that  of  I^mcdfih  coil  will  do 
the  work,  that  yoa  five  «  long-ntck  for  eacb  five  pounds  of 
shaterials,  and  that  yoa  need  not  break  or  mdute  alky  of  th«r 
receivers  but  the  lowermoft.  The  aqua*fo#til  being  diAilled 
otf  is  put  into  a  largo  eanheti  pot.  and  theie  is  ad^cd  of  fiae. 
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thWi  M  hbo  pcaln^  wei^t,  wbkh  iB  alike!  fixes,  to  ever>^ 
potittA€^^lf«/#rr/;|  whkh  mfeuf  holirs  will  purge  it  from  all 
dift  ai^d  impurity,  and  mAe  it  fit  for  parting,  which  is  thus 
ddtie|  if  the  filvef  gilt  be  fine  enough  for  wire,  they  only 
rt«lt  it  iii  wind-furnace^  and  caft  it  melted  into  a  large  tub  of 
water,  to  have  it  iti  fitiall  pieces;  but  if  it  be  only  ftandard, 
they  firft  fine  it  on  the  teft^  thefe  fmall  pieces  takcfi  out 
of  the  water,  and  well  dried,  are  put  into  a  tapering-glafi, 
a  foot  high,  and  feven  inches  at  bottom ;  and  th^n  the 
^tlfes  ard  about  two  thirds  chjMrged  with  ji^M-fmi$,  and  fct 
tt  a  range  of  iron  covered  two  inches  <kcp  with  ftnd,  with 
a  ^i\t  charcoal  fire  under  it^  tbcro  miW  foon  irife  fmall 
bubbles,  iiid  the  water  will  alfo  run  over;  in  which  eiifty  thet 
take  off  die  glafles  till  they  ceafe  to  boil,  6t  iXA  f^t  fiHid 
of  k  iim  s(  veffelj  if  kad  be  milled  iriih  it,  therd  iA  tx^wt* 
Mnug  m  fonntog  otttj  sfier  the  ehalUtieti^  <4  Hhh  w«er  has 
iMe  eeiftd,  ie  wiU  rift  no  more^  the  gteefineft  ef  the  water 
qwmltjr  oC^ropper  eeeteined  thefein  ^  if  the  water 

<f^er,  it  ^11  jieiietrete  die  hridfes  end  vt^ood^  they  com- 
monly let  it  ftaAd  a  ftighf  on  the  iron  range,  with  a  gentle  heat 
ilAderit^  atid  in  the  ttiorfiing,  they  gently  pour  off  the  water 
iriipregnated  with  all  the  filvef,  the  gold  lying  like  black  dirt 
at  the  DOttom;  and  which  being  waflled  out  is  put  into  fmall 
parting.glaflei,  and  fet  over  the  fatid  with  &f  eonduif-wuter 
for  an  houf,  and  then  the  water  poured  off;  this  is  repeated 
five  or  (ik  times,  to  feparate  the  fait  from  the  gold,  which  i^' 
now  fit  to  be  melted,  arid  caft  into  an  ingot ;  for  f (igainlng  the 
filvef,  they  ufe  latge  fdund  wafhingrbowls  litiAd  withirt  with 
itidted  fdfitl  ^fld  pitch)  for  otherwife  the  Watdf  ^i^ottld  eat  the 
#oed  *i(d  fjteetrate  the  fides  of  the  bowl,  and  covered  #ith 
copper  j^kteiS  leti  kiehes  leng,  incnidde,  and  a  half  orttiei^ 
tkicMi  Hitd  theft  iMrls  they  p^ur  a  gnfat  deal  of  water,  the 
itiM  Ae  becurtheiFeidtterr  aed  Iheti  the  HHer-^t^r,  irhkb* 
#0Aiii^  eft  *e  fi^er  meiil  ef  eeppM*,  keiita  ijl  the  filver  in 
ine  fted  Id  the  tottemi  the  ides  ef  the        and  on  the 

pktee  efeej^per,  whtek  MM|  telreft  out  b  wiOied,  dried,  atid 
ifieltad  ftr  eny  tift  $  aft  teih^  plates  it  is  obfervable,  that  if 
they  c6nfaininy  braft  orfhruff  metal,  they  gather  very  little 
ofthefilver,  thelattef  niixit^g  with  if:  Verdi/er  is  made  of  the 
copper-water  poured  off  from  the  filvef,  and  whiting  in  this 
manner;  io6  pourttl  weight  of  whiting  is  put  into  a  tub,  on 
which  the  copper-Water  is  poured,  and  then  they  are  ftirrcd 
toj^thcr  every  day  for  i&me  bouts  together^  and  when  the 

water 
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water  grows  pale,  they  take  it  out,  and  fct  it  by  for  further 
ufe,  and  pour  on  more  of  the  green  water,  and  thus  continue 
doing  till  the  verditer  is  made  j  which  being  taken  out  is  laid 
on  large  pieces  of  chalk  in  the  fun,  till  it  be  dry  for  the  market: 
The  water  taken  from  the-verditer  is  put  into  a  copper,  and 

,  ,  boiled  to  the  confiftence  of  watcr-grnei,  now  principally  con- 
fiiting  offalt-pecre  reduced^  nioft  oi  the  fpirit  of  vitnol  being 
gone  With  the  coppt^r  into  the  verditer  5  a  diih-fuii  whereof 
being  put  into  the  other  materials  for  Aqua-fortis^  is  re* 
diftiUed»  and  makes  a  double  water,  almoft  mcc  good  aj 
that  which  is  without  if.  . 

All  metals  are  ieparated  by  the  tefl:  from  filver  except  gold, 
becaufe  they  fwim  upon  it  when  they  are  all  mdted  together  jb 
The  tcft  is  thus  mao^s  there  is  ah  oval  icon  mould  two  indien 
'    deep»  with  three  archea  of  iron  at  bottom^  &t  at  equal  dil^> 
tances  and  two  fiogiera  wide,  if  its  great  diameter  he  14  inchea 
long,  and  fo  proportionally  in  gireater  or  leiler  tells  4  :thu  cavity 
ii  filled  with  fine  powder  of  l^ne^aflies,  moiilened  with  Zixf  • 
'Dtum^  made  of  (oap-afhes  ^  ibme  ufe  cakes  of  pot-afties,  or 
other  afhes  well  cleanfed,  which  prelTed  well  together  with  a 
muUcr,  become  very  clofe  and  fmooth  at  the  top  ;  above  in  the 
middle  is  left  a  cavity  to  contain  the  melted  hlver,  which  is 
largeii  in  the  middle^  for  the  bonc-aflics  come  up  parallel  to 
the  circumference  of  the  mould,  only  there  is  a  ftnall  channel 
in  that  end  the  moll  remote  from  the  blaft  for  the  running  o^' 

,      of  the  bafer  metals,  mide  floping  to  the  centre  of  the  teli, 
where  it  is  not  above  half  an  inch  deep :  The  ted  thus  made, 
is  fet  a  nealiog  24  hours^  and  then  put  into  a  chimney  a  yard 
high,  almoft  parallel  to  the  nofc  of  a  geeat  pair  of  beUowij  and 
then  the  diver  is  put  into  it,  which  being  covered  all  over  with 
l>illets  of  barked  oak,  the  blaft  begins,  and  continues  flrong  all 
the  while  3  the  lead  purified  from  ^all  the  .filver,  which  they 
call  the  ibap  of  metals,  is  firft  put  ip»  and  melta  down  with  the 
"Shtft  and  then  the  lead  and  , copper  fwim  a^top^  and  fva  over 
the  tefl:,  whofe  motio^i  the  refiner  prmnotet  with  along  iron  rod, 
drawn  aloi^  the  fiirface  of  the  filver,  towards  the  fbre*me|ntioned 
flit,  and  the  metal  is  often  ftirr<;d>  that  impurities  may  the 
better  rife;  and  by  continuing  thus  to  do,  the  feparation  is 
made  m  two  or  three  hours  j  and  the  greatcft  part  of  the  lead 
is  made  to  tume  away  ^  it  the  lead  be  gone  before  the  copper, , 
the  metal  will  rife  in  fniall  red  fiery  bubbles,  and  then  it  is 
laid  to  drive,  and  more  lead  iiiuft  be  added  ^  the  force  of  the 
drives      upper  pic^t^ls  tq  ti^  low^r  fide  of  the  teft,  and 
V     .  '  .  pro- 
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promotes  its  running  over:  When  the  filver  is  fully  refined,  it 
looks  hke  very  pure  quickfilver,  and  then  they  take  olF  their 
fogs,  and  let  it  cool  ^  in  the  cooling,  the  (ilver  will  frequently 
fpring  up  from  the  middle  in  Imali  rays,  and  fall  down  again  j 
if  moilt  filver  be  put  into  thnc  which  is  melted,  it  will  fly 
into  the  fire ;  A  good  teft  will  ferv^c  two  or  three  firings:  A$ 
loon  as  the  filver  will  hold  together,  they  take  it  out  of  the 
tefl,  and  beat  it  on  an  anvil  into  a  round  figure  for  the  melting- 
pot,  which  put  into  a  wind-furnace  lurrounded  with  coal,  and 
covered  with  an  iron  cap,  that  no  charcoal  fall  into  it,  is  then 
melted :  If  any  drols  or  filth  be  in  the  meking^poT,  they  throw 
10  Come  tincal,  which  coUcfic  the  drofs  that  it  may  be  feparated 
ftam  it:  Thefe  meltins-pots  are  never  barnedf  but  only  dried, 
and  will  lafl  a  whole  day»  if  not  fuffered  to  cooI|  for  in  that 
cafe  they  infidlibly  crack. 

lo  thcalttond-fttrnace,  or  (weep,  aH  (brts  of  metala  m  lepa* 
rated  fiom  ctndert,  parts  of  meking-pots,  tefts,  bricks,  and  all 
otiier  hafder  bodies,  after  ihcj  are  firft.  beaten  finall  with  a 
hammer  on  an  iron  plate;  thoie  which  flick  but  fupcrficially 
to  the  filver  are  warned  o£fin  this  manner ;  they  have  a  wooden 
round  inftrument  two  foot  wide,  fomewhac  hollow  in  the 
middle,  with  a  handle  on  each  fide,  on  this  the  materials  arc 
put  and  held  in  a  tub  of  water  below  its  furfacc,  and  thus 
waving  it  to  and  fro,  all  the  loofcr  and  lighter  matter  is  fcpa-  - 
rated  from  the  metal:  The  furnace  is  fix  foot  high,  four  foot 
wide,  and  two  foot  thick,  made  of  brick,  with  a  hole  in  the 
middle  of  the  top  eight  inches  over,  growing  narrower  towards 
the  bottom,  where  at  the  fore  part  it  ends  in  a  fmali  hole,  en- 
compailed  .witb  a  femicircle  ofiron  to  hold  the  melted  metal  | 
aboot  the  middle  of  the  back  is  another  hole  to  receive  the 
Qofe  of  a  great  pair  of  bellows »  .  When  the  farnace  is  annealed 
with  charcoal,  and  hot,  they  thKMir  two  or  three  /hovels  of  coal 
to  one  of  the  above  mcntianed  materials,  and  thus  they  pro- 
ceed during  the  whole  work,  which  continaet  three  days  and 
nighu  without  intcrmifGon;  in  eight  or  ten  hoots  the  metal 
bceinsto  run,  and  when  the  receiver  belov  is  frmy  fiiU»  they 
y&  it  oat  with  an  iron  ladle,  and  ctft  it  into  S>wa  in  cavities  ' 
or  ferms  made  winh  alhes;  the  paflage  hole  is  frequently 
flopped  with  cinders  to  keep  in  the  heat  ^  and  when  they  think 
a  quamiry  of  metal  is  melted,  they  unllop  the  hole  to  pais  it 
oft':  if  the  marrcr  be  hard  to  flux,  they  throw  ai  fonie  flag» 
which  is  the  recrement  of  iron,  to  give  U  tufion :  A  llmking 

blue  iiuoke  {u:occc4$koai  the  foruace,  and  aii  the  by-Aanders 
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Ipqk  Ukr  ib  ouuiy  AuA  mtmt  In  oiderlft  obiaia  the 
irom  4icfe  mer^ls,  and  refine  the  copper  fitmi  tl^e  litharge,  they 
9PW  ttie  no  other  art  than  that  of  the  teft.  > 

By  c]uickfilvcr  the  filings  of  gold  and  filver  arc  (ep^ratcd 
froiii  dult,  ^c.  which  is  put  into  a  hand-mill  with  quickfiifer, 
^ntlinade  ioto  an  Amalgamay  and  the  dull:  is  carried  off  by  fair 
water  poured  upon  if,  and  running  out  again  by  a  luiall  quUl^ 
this  Amalgama  is  put  into  an  iron  vcflel  with  a  bolt  head  fet 
in  th^  fiifi,  having  a  long  iron  neck  thrc^e  tuot  long,  to  which  a 
receiver  is  fitted  3  the  mercury  is  diiliiied  off  into  thtrficcivor, 
toii  th^  ijpld  aad  fiker  i emaiouBd  in  the  boUrhea4- 

AIkia-W(irJ^#i|  ^  2)r.  Dan.  Colw^.    J>^itf.  Jt^.  14^, 

ALLUM  ia  made  of  aftonc  dug  out  of  a  minc^  offira* 
weed  aftd  luriiie)  the^bne  u  found  in  tnoftoftheiiilla 
hctwcen  Sc^rboimgb  and  (h^  ivrcv  Tets  in  tbe  eomtjraf  3Mk» 
«a  aUb  near  S'mAm  in  Zmi&f/Ure^  k  1$  of  ^  blueini  coiouPi 
«fid  will  deaiae  fyseC^mi/k  flate$  tkat  qaizie  whiok  lies  deep  in 
the  earth,  and  is  indif&rearly  well  sioiAaiied  with  fprings  is  the 
beft^  the  ary  mine  is  not  good^  and  again,  too  much  moiilure 
cankers  and  corrupts  the  ibne  and  makes  it  nitrous :  In  this 
mine  are  found  feveral  veins  ot  Hone  called  2)oggers,  of  th^ 
ikaie  colour,  but  not  fo  gocxi^  here  are  alio  found,  thofe  com- 
monly called  Snake-ftofies :  For  the  more  convenient  working 
of  the  mines,  which  fometimeslic  twenty  yards  under  a  furfacc 
©r  cap  of  earth,  they  begin  on  the  declivity  of  a  hill,  and  where 
they  may  be  well  furniihed  with  water  •  the  mine  is  dug  down 
by  iiage^  to  (ave  carriage,  and  lo  the  mineral  is  thrown  near 
^  places  where  thej^  calcine  it 5  hcm^  expofed  to  the  air  be* 
fitfe  calcii^itieo,  it  will  moulder  in  pieces.  aaid  yield  e 
of  which  coppetas  may  be  -made  $  bat  on  being  calcined,  it  is 
litfnr  alliim ;  as  long  as  it  conttnues  in  the  earth  or  m  watcr^ 
it  KKiaans  a  hard  ftone  5  there  will  fometimes  i^e  out  a  liquor 
fim  the  fide  of  the  mine>  which  by  the  heat  of  the  fan  bo- 
fomes  iiataral  alkira  2  The  mineral  is  caleiocd  with  dndera  of 
JUgwcaftk  ootdf  wood,  andfuraes^  the  fire  is  made  abottttwo 
Ibot  aiSd  a  half  thidc,  two  yards  broad,'  and  ten  jards  long  ^ 
betwixt  every  ifire  are  divifion&  made'of  wetrubbifh,  fo  that 
any  one  or  more  of  them  may  be  kindled,  without  prejudice 
to  the  reft:  After  that,  eight  or  ten  yards  thicknefsot  broken 
mineral  are  laid  on  this  fuel,  and  five  or  lix  of  them  arc  fb  co- 
vered 5  they  then  begin  to  kindle  the  firesi  anvi^a«  tl^dame 
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nim  towards  the  top,  they  lay  on  frefh  mioetal^  fethatis 
what  height  fbcver  the  heap  be  raifedf  which  is  often  about 
yafda,  t&  fires  without  any  farther  fuel,  will  barn  to  the  top, 
and  diat  ifaronger  than  at  the  firft  Jcindling^  ib  long  as  anf 
fulphur  remains  in  the  ftones:  In  calcining  them  the  wind  m^y 
often  do  hurt,  by  forcing  the  fire  in  Tome  pi  ices  too  quickly 
thro'  the  nui  cral,  And  Ici.  p^g  it  black  and  hiii  burnt;  .md  in 
other  places  burn  too  niUvh,  and  IcMve  it  red  j  bur  wiicre  the 
fire  pafles  gcnrly,  and  of  itielf,  the  mineral  remains  white,  and 
it  yields  the  bell  and  grcateli:  quantity  of  liquor :  ThemmeraU 
when  thus  calcined,  is  put  into  pits  of  water,  fupported  with 
wooden  frames,  and  rammed  on  all  fides  with  cLiy,  about  ten 
yards  long,  five  yards  broad,  and  iive  foot  deep,  fet  with  a 
current,  that  turns  the  liquor  into  a  receptacle,  from  whence 
it  is  pumped  into  another  pit  of  niineral,  io  that  every  pit  of 
liquor,,  before  it  comes  to  boiUng,  is  pumped  into  four  feveral 
pits  of  mineral,  and  every  pit  of  mineral  is  deeped  in  four  ie». 
veral  liquors,  before  it  be  thrown  away,  the  lad  pit  bebg 
always  freih  minecal  |  this  mineral  thus  imped  in  each  of  the 
fefSftal  liqttors  about  %4  hours,  is  of  courfr  tour  days  in  pafTing  , 

^Mir  ieveral  pits,  from  whence  the  liquors  pafs  to  the  boi]« 
in^-houfe :  The  water,  or  virgindiquor  often  gains  in  the  firft 
pu  two  pound  weight,  inthe  lecondit  encrealcsto  five,  in  the 
third  to  eight,  and  in  the  htll  pit,  which  is  always  Ircfh  mineral, 
to  twelve  p)Ound  weight,  and  io  in  proportion  to  the  goodncfs 
of  the  mm-ial  and  its  degree  of  calcination  ^  yet  often  liquor 
of  fcven  or  eight  pound  weight  yields  more  allum  than  that  of 
ton  or  twelve,  either  from  the  badnefs  of  the  mineral  or  as  ufu*  ' 
ally,  from  the  bud  cilcinin^  oi  it  5  and  if  by  p  iuing  the  weak 
liquor  thro'  another  pit  oi  treih  mineral,  you  bring  it  to  ten  ot 
cwelte  pound  weight,  yet  the  quantity  of  allum  will  be  lefs 
than  when  it  was  but  eikht  5  for  what  it  ^ain.<i  from  the  laft  pit 
of  mineral,  will  be  momy  nitre  and  flam,'  which  Ipoil  the  gocd 
liquor,  and  diforder  the  whole  hoole,  till  the  flam  be  wrought 
Mt^  what  they  call  ilam  is  firfl  perceived  by  the  rednels  of  the 
liquor,  when  it  comes  from  the  pit«  cau  fed  either  by.  the  bad- 
m6  of  the  mineral,  or  as  is  commonly  the  cale,  the  over  ot 
under  calcining  it,  which  in  the  fettler  finks  to  the  bottom,  and 
there  becomes  of  a  muddy  confiftence  and  dark  colour^  that 
1  quor  which  comes  whiten  firom  the  pits  is  the  beih  When  a 
v^  ork  IS  firft  begun,  they  make  allum  of  the  liquor  only  that 
cOmcs  from  the  jpiu  of  uiiu^ral  without  any  other  ingredLicnts, 
Vo^.  II       '  and 
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ftA  ib  they  might  continoc  to  dp,  but  that  it  would  fpendfo 
much  liquor  as  not  to  quit  coft. 

Kelp  18  made  of  a  lea-weed  called  Tangle^  it  grow*  on  locka 
by  the  iea  fidet  between  high  and  low  water  mark,  when  dry 
it^will  bum  and  run  like  pitch,  when  cold  and  hard  it  is  beaten 
to  afhes,  which  are  Aecped  in  water,  and  the  lees  are  drawn 
off  to  two  pound  weight  or  thereabouts  t  Becaufc  the  country 
people,  who  furnifli  the  worXs  urnu.,  do  lonictimes  mix  it 
withfca  warcr,  vvh:ch  carnor  be  clilcovc-.cJ  by  tue  weight,  they 
-try  it  by  putting  it  to  ionic  the  boiling  liquor^  fur  ir  u  be 
good,  it  wiii  work  like  yeall  put  to  beer  or  alej  but  it  adulte- 
rated, it  will  have  no  more  efleft  than  fo  murh  water;  It  is 
oblcrved,  that  the  bed  urine  is  that  of  poor  labouring  people^ 
who  drink  bur  litile itrong  )i(]Uois. 

7  he  b()ilii>g-pan<i  arc  ir.adc  of  Icid,  nine  foot  long,  five  foot 
broad,  and  rwo  and  a  halt  deep,  let  upon  iron  plates  about  two 
inches  thick,  which  pans  are  conimoniy  new  calt,  and  the 
plates  repaired  five  times  in  two  years:  >^hen  the  work  is  be- 
gon»  and  allum  once  made,  then  they  lave  the  liquor  which 
comes  from  the  allcmi,  or  wherein  tae  allum  llioors,  which 
they  call  Motbers  ^  with  this  they  fiU  two  <thtrd«  of  the  boilera^ 
and  put  in  one  third  of  frefh  liquor  which  domes  from  the 
pits}  being  thus  filled  up  with  cold  liqnor,  the  fires  having 
oeen  never  drawn  out»  they  .will  boil  again  in  leis  than  two 
lionrstime;  and  every  two  hours  the  liquor  will  wafte-feur 
inches,  and  then  the  boilers  are  filled  up  again  with  green 
liquor :  The  liquor,  if  good,  will  feecn  greaiy  a>top  ^  if  nitfOiis» 
it  will  be  thick,  muddv,  and  red;  in  boiling  24  hours,  it  will 
be  56  pound  weight,  then  about  a  hogfhead  of  the  lees  of  kelp 
-  is  put  into  the  boiler,  of  about  a  two  penny  weight,  which  will 
rcilucc  the  whole  boiler  to  about  27  pound  weight;  if  the 
liquor  be  good  as  Ic  on  as  the  Ices  of  kelp  arc  }  ur  into  the 
boiler,  they  will  work  like  yeaft:  put  to  beer;  bur  if  the  liquor 
in  the  boiler  be  nitrous,  the  kelp-lees  will  aftcct  it  but  very 
lirtle ;  and  in  that  cafe,  the  workmen  niuft  put  in  the  more 
and  Itronger  lees 5  immediately  as  the  kelp-lees  are  put  into 
the  boiler,  all  the  liquor  is  drawn  info  a  fe trier,  as  large  as  the 
boiler,  made  of  lead,  in  which  it  Hands  abfut  two  hours,  and 
in  that  tm-iC  moft  of  the  nitre  and  ibin  link  to  the  bottom  5 
this  frpars-tion  is  made  by  means  of  the  kelp- lees ;  for  when  the 
whole  boiler  confifts  of  green  liquor  drawn  from  the  pits,  it  is 
ilrongenpugh  to  throw  o£f  the  flam  and  nitn:^  but  i^hen  MOf 
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tbers  are  ufed,  the  kclp-lces  arc  needful  to  make  the  iaid 
icparation  3  then  that  liquor  is  Icooj^d  out  of  the  lettler  into  a 
cooler,  made  of  deal  boards,  and  rammed  with  clay  5  into  this 
U  put  20  gallons  more  or  lels  of  urine,  according  to  the  goodneia 
or  iNidnels  of  the  liquor  $  fiur  if  the  liquor  be  red,  andconie-* 
qoeody  nitrous,  the  more  urine  Is  required  $  in  moderate  wea« 
tiler  the  liquor  ftands  four  days  in  the  cooler;  the  lecotid  day 
the  allum  begins  to  ftrike,  gather,  and  harden  about  the  fidea 
ind  at  the  bottom  of  the  cookr  $  if  the  liquor  ihould  ftand  in 
the  cooler  above  three  days,  it  would,  as  they  fay,  turn  to 
copperas;  the  ule  of  urine  is  both  to.caft  off  the  flam,  and  keep 
the  kelp  ices  from  hardening  the  allum  too  much  :  In  hot  wea- 
ther the  hq\iors  Will  be  a  clay  longer  m  cooling,  iinci  the  allum 
in  gathering,  than  when  the  weather  is  temperate  ^  in  iroliy 
weather  the  cold  ilnkc  b  tiie  alluai  too  foon,  not  giving  time  for  , 
the  mtre  or  flam  to  link  to  the  bottom, and  thus  they  are  mixed 
with  the  allum  5  and  tho' a  double  quantity  is  produced,  yet 
as  it  is  foul,  it  is  conlumed  in  the  walhing:  When  the  liquor 
hath  itood  four  days  m  the  cooler,  then  that  called  Mothers  is 
icooped  into  a  ciilern,  the  allum  remaining  on  the  ^des  and  at 
the  bottom,  and  from  thence  the  Mothers  are  pumped  bacl;  > 
ioto  che  boiler  again,  till  it  evaporate,  or  tarn  into  allum  and 
Qim;  the  allum  tak^n  from  the  fides  and  bottom  of  the  cooler 
u  put  into  a  cifterp,  and  walhed  with  water  that  hath  been 
alea  for  the  la9ie  purpofe,  being  about  la  pound  weighty  after 
lAicfai  it  ii  roached  in  the  following  manner  ^  after  waflimg^  it 
it  pot  into  another  pan  with  a  quantity  of  water,  whpre  it 
Bieltf  and  boik  a  lutle^  then  it  is  kooped  into  a  great  caflc, 
where  it  commonly  ftands       days,  and  it  is  then  fit  for  the 
market:  The;  Uquor^  are  weighed  by  ''Iroy  weighty  fb  that 
halt  a  pint  of  liquor  mull  weigh  more  ihaa  io  much  wateri  by 
fb  many  penny  wei^liu. 

Green  Copperas  V/orks  ^  ly  Mr.  Daii,  Coital.    Phil.  Tranf. 

N      142.     p.  1055. 

COppera&  ftones,  which  Ibme  call  gold  flones,  are  found  on 
ifae  lea-ihore  in  Bjje^y  Hampjjjire,  and  fo  wcftward ,  there 
are  great  qu^mutics^  on  rhe  clitfs,  but  not  lo  good  as  chofc  on 
the  ihore,  where  the,  tide  ehb^aod  flows  over  them  ^  the  bci| 
a  br^ht  ihinine  film  colour,  the. next  arc  of  a  ruity 
dctp  yellow,  the  wor  A:  nave  gravel  and  ^^^^  them  of  a  darker 
umber  colour 5  fonietimes  io  the  heart  of  theie  ilones  are  found 

Q^a  ,  the 
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ihells  of  cockles  and  other  fraall  ihcll«'fifb,  jUaUbfmatt' 
pieces  of  the  planks  of  ihips  and  of  fca-coal. 
*  In  order  to  raake  copperas,  they  plot  out  beds  according  to 
the  ground^  thofe  tLt- fDeftf'ard  aro  about  too  foot  loi^v  15 
foot  broad  at:  topi  and  12  foot  deep,  Ihelving  all  the  wftf  10 
die  bottom  5  they  firit  ram  the  beds  very  well  wnik  ftrong  clayt 
and  then  with  chalk  rubbifh,  whereby  the  liqaor,  which  drains 
firom  the  felutkm  of  the  ftones»  is  conveyed  into  a  wooden  Aial* 
Ww  trough  laid  ia  the  middle  of  the  bed,  and  cdvefed  mtk  A 
beard,  being  alio  boarrfed  on  all  fides»  and  kid  lower  at  one 
end  than  the  other,  whereby  the  liquor  is  eontayed  into  actftem 
under  the  boiling  houle;  when  the  beds  are  toleraUy  vi^ 
dried,  the  ftoncs  arc  laid  about  two  loot  thick;  thefe  ftones 
take  five  or  iix  years  before  they  yield  any  confidcrablc  quan- 
tity of  liquor,  and  what  they  yield  before  that  time  is  but 
weak;  they  ripen  by  the  fun  and  rain;  yet  experience  proves, 
thar  watering  the  Hones,  tho'  with  water  prepared  by  Iving  in 
the  fun,  and  poured  on  thro*  the  very  Imall  holesof  a  watcring- 

rot,  doth  retard  the  work 5  in  time,  theie  ftones  turn  into  a 
ind  <^t  vitriolic  earth,  which  will  i'^cW  and  ferment  like  lea- 
rened  dou^h  ;  when  the  bed  is  come  to  perfedf  ion,  then  once 
in  four  years  they  refre/h  it,  by  laying  new  ftones  a-top  5  when 
they  make  a  new  bed,  they  take  a  good  quantity  ot  the  old 
fermented  earth,  and  mix  it  with  frelh  ftones,  and  thereby  the 
work  is  promoted  j  thus  the  old  earth  never  beciomes  ufeleis ; 
The  ciftern  above-mentioned  is  made  of  ftrong  oaken  boank 
well  joined  and  canlkcd ;  diat  zifDeftfrrd  vnW  c^tain  700  tims 
of  liquor;  great  care  is  to  be  taken  that  the  liqnordfaift not 
•  tdiro' the  beds,  or  out  of  the  ciftern  5  the  beft  #ay  to  prevent 
'  it,  is  to  divide  the  eiflern  in  the  middle  with  oaken  boafda 
aaulked  as  befere,  atid  tbns  any  one  of  fhemmaylbe  iiiende4in 
cafe  ofanvdefeCl)  the  more  ramfitlls,  the  more  Ml^fllei!ireriLer 
will  he  tne-liqoor,  the  soodnefi  of  which  is  tried  by  wei^ta 
prepared  for  that  purpole,  14  penny  weight  is  rich ;  or  by  put- 
ting an  egg  into  the  liquor,  for  the  higher  it  fwims  therein,  the 
ftrongcr  is  the  liquor,  and  fometimes  it  will  fwim  near  Half 
above  the  liquor  j  for  a  minute  after  the  egg  is  put  in,  the 
ambient  licjuor  will  boil  and  froth;  and  in  three  minutes  rime, 
the  fhcH  wiii  be  quite  worn  ofF;  a  drop  of  this  liquor  falling  on 
manu^K^^ures  of  hemp,  flax,  or  cotton,  will  prelently  burn  a 
hole  ID  them,  as  alio  in  woollen  and  kacher,      '  <      *  ^  * 
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1  he  liqaor  is  pumped  out  of  the  above  ciilern  into  ft  rboiirr 
lead  about  eight. foot  fquare,  containing  about  twelve  turn* 
wkick  .is  thus  ordered. ^  firfi;  they  lay  long  pieces  of  ctft  iron 
twelve  inches  f^are,  as  kng  as  die  hreadih  of  the  boiler,  aad 
at  thediflance  of  twelve  inches  from,  each  other,  and  ti«enty 
iiMir  iiichea<above  the  fire  5  then  they  lay  crofi  wife  ordinary  flu 
imi  bats,  as  doTe  as  they  caar.lie»  die  fides  bcaog  OMide  jup 
«ikh  brick  work  f  in  the  middle  of  the  bottomoC  this  boiler  |a 
laid  a  ciough  of  leadi  wherein  at  firfl  is  put  a  h^ndred  f^onnd 
waighr  of  cM  iron  t  The  foel  fiir  boiling  is  Nsweaftk  coal  ^  by 
degrees  they  put  into  the  boiling  more  iron,  amounting  in  all 
to  fifteen  hundred  pound  vvcighc  in  a  boiling  5  as  the  liquor 
WLiftes  in  boiling  they  pump  in  fre/h  liquor  into  the  boiler, 
whereby,  and  by  a  dcfeft  in  ordering  the  fire,  they  were  wont 
10  be  XQ  days  before  it  was  enough,  which  they  try  by  taking 
up' a  imall  quantity  of  liquor  into  a  ^liallow  earthen  pan,  and 
obfcrving  ho'.v  loon  it  will  gather  and  cruft  about  its  lidesj  but 
by  the  ingenious  contrivance  ot  Sir  Nia^as  Crifp  the  work  ia 
much  ^iciiitated  5  for  at  hts  work  at  Sitf^ford  tjiev  boil 
three,  boikss  of  ordinarj^  liquor  in  one  week  9  which  iad^na, 
Sgt  by  mdering  the  fiimce  {b»  as  that  the  heat  is  conveyed 
to  all.parts  of  the  bottom  and  fides  of  tho  &imace  $  again, 
vhereas  .they  were  wont  to  pump  cold  liquor  into  the  f)oilsr^ 
to  fopply  the  walle  in  boiliM*  by  which  means  the  boiler  was. 
cbeckod  .ibmcriwes  for  tenr  bonrsi  Sir  Ifh^bis  bad  a  «eflel^ 
lead  caUad  a'heatar  placed  at  the  end  of  the  boiler»  and  a  lif*. 
de  higher,  fupported  by  bats  of  iron  as  above,  and  fiUed  wich^^ 
liquor^  which,  by  a  conveyance  of  heat  from  the  furnace  was- 
kept  near  boiling  hot,  and  thus  it  continually  luppligd  the. 
wajfte  of  the  boiler,  without  hindering  its  boiUng;  thirdly,  by 
parting  due  proportions  of  iron  from  time,  to  time  into  the. 
boiler  5  for  as  foon  as  they  perceive  the  liquor  to  boil  flo^^iy 
they  put  in  more  iron,  which  will  foon  quicken  it  ■  bcfidcs,  if 
they  do  not  continually  (upply  the  boiling  liquor  with  iron^ 
the  copperas  will  gather  to  the  bottom  of  the  boiler,  and  melt. 

and  it  will  do  ib  if  the  liquor  be  not  preiently,  drawn  off  . 
finMu  the  boiler  into  a  cooler^  as  loon  as  il  is.*eiiM|gh :  The; , 
ooolcr  if  obkmg,  ab  &ot  long,  nine  fiioc  oveV'Ot  «tbe  top,  five; 
ibot  deep,  tapering  towalrdt  ths  bottom,  made  of  tarrais^  into 
tiiii  tboy  let  the  liqooc.ni%  jas^often  aa  it.  i»  boiled  eaeog^  i- 
dtt  CGppeeas  will  be  14  or  15  days  a  gatbbriag  4r  Aia^titig,  ai^i 
aa  mieb  sm  the  fides  as  in  tbe  bottomt       above  fir^^  in^bi^. 

Atck^  fime  pit  buflies  inco  die  cooler,  about  jTbichithfL^PF-r/ 
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Sras  will  gather,  but  at  Deftfori  they  iifc  none  ^  that  which 
cks  to  the  fides  and  to  the  bufhes  is  of  a  bright  green,  that 
in  the  botfom  is  of  a  foul  aiid  diitjr  colour  ^  at  the  end  of 
days  they  convey  the  liquor  into  another  cooler,  and  le&nrcic 
to  l)e  boiled  a-new  with  trefh  liquor^  they  Ihovel  the  coppcraa 
oo  an  adjoining  6oor|  lo  that  the  liquor  may  drain  from  it  into 
a  cooler:  Tbeft^un  which  comes  from  the  boiling,  it  of  an 
acrimoniout  fiiiell :  Copperas  may  be  boiled  withoat  iron  bat 
with  cKffieialty,  and  withoat  it  the  boiler  will  .be  in  dangq?  of 
imelting :  Sometimct  in  ftirrine  the  eanh  opon  the  bed%  theyt 
find  pieces  of  copperas  pfodooeo  by  lying  in  tfaeioQ. 

Sdt-fpring^  wni  Salt  makings  Mt  Droit  wich  in  Worcefterlhire^ 
• '     ^  2)r.  Tho,  Raftcl.  PhiL  TranC  N**  242.  p.  1059. 

TH  E  country  is  not  quite  plain,  nor  has  it  any  great  hills, 
only  fcveral  Ihiall  eminencies^  the  greatefl:  hiJIs  are  Z#- 
chie  within  fix  miles,  which  fbme  call  Lookhi^hy  fuppofing  it 
to  be  th^  highefl  ground  in  thele  parts,  becaufe  the  fpringt 
which  rife  there  run  both  northward  andfouthward  ^  near  thelc 
are  Oent-bilh  about  the  fame  diftancej  on  the  other  fide  tlio* 
Se^iem  are  Jberly-biUs^  at  about  ie?en  miles  diftance  ^  them, 
are  many  falt-fprings*  aboat  the  town,  which  is  feated  by  a 
brook-fide,  called  Sifkvarp  brooks  rifiag  both  in  the  brook  and 
in  the  adjacent  ground^  tho'  there  are  hot  thtte  pita  uftd^* 
where  the  fprings  are  'fiilteft  nothing  at  all  gmM»  btttf  by  the* 
bracltifh  ditchee  there  grows  j^er  ^t$icu$,  or  ftar^wort  with  a 
'  pale  flowers  Sotoe  of  the  falt-fprtngs  rib  on  di^  top  of  the 
ground,  and  thele  are  not  fo  fait  as  others;  >the  great  pit  called 
Ufywkh  pit  is  three  foot  deep,  and  m  it  arc  three  dillinft 
*  fprings  rifing  in  the  bottom^  one  comes  intf)  the  pit  north- wefi, 
another  north-caft",  the  third  fouth-eart,  which  is  the  richeft 
both  in  quantity  and  quality 5  they  all  diiicr  m  laltneli;  the 
pit  is  about  10  foot  (quarc ;  the  fides  arc  made  with  fquare 
elms  jointed  in  at  the  full  length,  which  is  fuppofcd  to  lie  oc- 
caiioned  by  the  faltnefs  of  the  ground  that  ieems  to  have  been 
a  bog^  for  digging  to  try  the  foundation  of  a  Sealy  the  name  of 
their  falt-houies,  a  long  ilaff  was  thrud  up  to  the  head  ^  th^ 
fiirface  of  the  pit  is  toMt  of  aihes:  Tho'  the  brine  ba  colder 
than  other  water»  yot  it  never  freeaesf  out  the  rain  water  wtuck 
lies  upon  the  brine,  in  the  extreme  hard  frofts  will  freeze  a 
Httle«   The  ibil  on  the  lower  fide  of  the  town  is  a  black  rich^ 
earth,  under  which  at  two  or  three  feot  is  a  itiff  gravelly  clay^- 
then  mark  %  diofe  who  make  wells  ftr  &eih  water,  if  Hb^  mA 
.  '  fprings 
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rprings  in  tbe  marie,  they  arc  generally  frefh^  but  if  they  fidk 
thro'  the  marie,  they  come  to  a  whitifh  clay  mixed  with  gravel, 
in  which  the  Iprings^are  more  or  left  brackifh :  In  the  great 
pit  Upfvicif  they  hare  at  once  three  ibrtt  of  brine»  whick 
they  call  bv  the  names  o£  Rrfi-rndfif  Midk-mM  %xiA  Lafi- 
m^fiy  and  tbey  are  of  a  difierent  ftrength;  the  brine  is  drawn 
by  pumps,  fbthat  that  in  the-bottom  i»  firft  pumped  up,  and 
called  the  Firft-man-^  by  filling  a  quart  which  held  24  ounces, 
troy  of  diftilled  water  with  the  firft  brine,  beddcs  the  tare  of 
the  quart,  it  weighed  2  v  cunces,  and  m.^de  iwvcn  ounces  and 
three  drachms  of  jp.ik  without  any  addition  ^  ncxi  day  the  lame 
fait  weighed  fcven  ounces  lix  dracbmsj  fo  that  four  tuns  of 
brine  make  above  one  tun  of  fait :  The  iame  quart  filled  with 
Middle-man^  which  is  the  fecond  Ibrt  of  brine,  weighed  28 
ounces ;  alfo  a  quart  of  brine,  as  it  immediately  came  out  of 
the  fprirgs  weighed  28  ounces,  and  the  third  fort  27  ounces ^ 
fo  that  what  the  firil  gains,  the  lafl  lofes,  which  precipitates 
as  much  in  24  hours,  as  if  it  flood  a  much  longer  time:  The  , 
quantity  of  brine  this  pit  yields  every  24  hours  will  make  450 
buihels  of  fait,  which  is  drawn  out  two  or  three  times  a  day. 

In  llw5  heft  pit  at  Netherwkh^  a  quart  of  brine  weighs  1%  f 
9unce.%  it  is  18  feot  deep  and  four  foot  broads  and  yields  as  ' 
much  brine ^erery  24  hours  as  makes  40  boihels  of  falt^  there  is 
but  one  fpring  in' the  pit,  which  comes  in  two  foot  eiaht  inches 
above  the  bottom;  the  word  pit  at  Netterwiclfh  of  the&me 
breadth  and  depth  as  the  preceeding,  and  a  quart  of  its  brine 
wekrhs.  27  ounces,  and  yields  as  imuch  brine  as  makes  about 
bumels  of  falt$  in  tUb  pit  ate  three  fprings;  two  in  the  bot^,- 
and  one  about  two  foot  higlier  •  thele  pits  are  within  fix  yards  of 
each  ' other,  and  near  the  brook  $  the  great  pit  is  on  the  north, 
fide^  and'on  tt^  ibQth<fide  about  a  quarter  of  a  mile  lower  arc 
the  two  kfler  pits  ^  ia  tbe.  great  pit  there  is  no  variation  either  in 
the  quality  or  ftrength  of  the  brine,  but  the  fprings  in  the  other 
pits  are  augmented  by  much  rain  and  yield  Icis  fait :  The  brine 
IS  divided  mxo\Phatsll  alliii^s  that  c\cry  one  may  know  his  own 
proportion  •  a  "^Phat  JVallii'^^  is  divided  into  12  iveaker  Srine$^ 
and  every  veaker  Hr'n^e  is  diviiicd  into  eight  'Burdens^  every 
burden  bein^  a  vcfitl  which  contains  about  32  gallons;  whereoif 
every  one  hath  fix  burdens  of  Firft-man^  lix  of  Af/ddle-r/jariy  and 
fix  oi  Lajl-man  *^  ib  that  every  one  hath  not  only  his  juft  propor- 
tion in  quantity,  but  alfo  in  quality :  I'his  brine  is  carried  in 
coolers  to  every  man's  leal  by  eight  fvtorn  men,  called  Mafters 
q[.  the. jSeacJif iff t  and  tour  Mddiemen^  and  there  put  into  great 
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iuns  for  ufc:  The  fuel  formerly  o&d  was  wood,  butftm 
tbat  bath  bren  deftroycd  by  the  iron-worka*  they  geoeraDy  ufc 

K'  <oaI  carried  i ^  or  14  miles  by  land:  Thephats  in  whidi  thc  « 
ns  it  boikd  air  of  lead,  caft  into  a  flat  pkte  five  f  fixit  long 
and  three  ow^  and  then  tlie  fides  and  ends  are  beaten  up,  and  t 
little  railed  in  die  middle,  and  fit  won  brick  work,  called 
orens,  wherein  i)  a  grate  to  make  the  nre  on,  and  an  afh-»hoIev 
ealled  a  T' ^unk ;  in  tome  leak  are  fix  of  thefe  pans,  in  fbrae  £ve, 
down  to  4,  2  ^  in  each  of  diele  pans  is  boiled  at  once  as  much 
brine  as  makc^;  three  pecks  of  white  fait,  'called  a  Ladt?;  and  it 
IS  laded  out  c-frhc  pan  with  a  loot,  and  put  into  barrows,  vvhich 
are  ^iet  into  ^aftals  over  vcflcls  called  Leach  iombi^  that  the 
brine  called  Leach  may  run  from  the  lalt,  with  which  they  drefs 
tlicir  pli:^t5,  when  the  cold  brine,  they  are  firft  filled  with,  is  a 
little  boiltd  awa}' m  thefe  'B'lftah  the  fait  (lands  till  it  is  dry, 
which  IS  m  about  four  hours,  then  it  is  carried  into  Cribs^  which 
are  houlcs  boarded  on  the  bottom  and  iides,  v^here  it  is  kept  till 
jbld,  which  is  fbmetimea  half  a  year,  or  diree  quarters  ^  in  whick 
time  if  the  Crib  be  good,  it  wiU  not  wafle  a  twelfth  part,  tho 
fait  itielf  being  of  fo  ftrong  a  body  $  whereas  in  ChepirefSuef 
tre  forced  to  keep  their  fait  on  b«mw«  in  ftoves  to  dry,  and  to 
snake  it  no  fafler  than  they  fell. 

'  Fdr  clarifying  the  bnne  nodiing  eUeis  ufidbot  whites  of 
ecgs  3  a  quarter  of  a  wkite  of  an  egg  is  put  into^a  gidlon  or  two 
ot  brine,  which>  being  beaten  wim  one's  hand,  latibcrs  like 

fiiap;  a  finall  quantity  of  tiiis  froth  put  into  each  phatnufisiA 

the  (cum,  fo  that  the  white  of  one  egg  will  clarify  20  bafhels  of 
lalt  5  and  by  this  means  the  fait  is  very  white,  aiid  it  has  no  ill 
^vour,  as  that  clarified  with  blood. 

They  nft  nothing  at  all  to  make  it  granulate^'  for  the  brine  is 
naturally  fo  ftrong,  that,  unleft  it  be  often  ftirrcd,  it  will  make 
lait  as  big  grained  as  bay-lalt  5  and  brine  has  been  boiled  to  a 
coniiftence  of  candy,  and  clods  of  fait  as  clear  asthecleareft  alum 
have  been  produced,  rcfembling  ifle  of  j^f^j  fait ;  io  that  they 
are  obliged  to  put  a  Imall  quantity  of  roiin  into  the  brioe,  to 
ipoake  the  grain  of  the  lalt  fmall. 

^  Befides  the  white  fait,  there  is  another  fort  called  clod-ialt, 

Cowing  to  the  bottom  of  *the  phats,  which,  after  the  white  late 
laded  out,  is  dug  up  with  a  picker,  made  like  a  mafbn^ trowel, 
pDinted  widi  fteel,  and  fixM  on  a  fliort  ftaiF^  this  is  theitroneeft 
lalt,  and  moit  u&d  forfaiting  bacon  and  neats  tongues^  it  tn^es 
the  bftconTcedder  than  other  lalt,  and  the  ht  eat  more  firm  5  if  die 
^kie  are  ie4  with  bea^hnafti  ithardbis  thefetdfnoftasmixh  as- 
—  if 


Dig'itized  by  Google 


I 

:;R0YAX  SociMTYi  tig 

if  fed  with  peafc,  and  faired  with  white  Olr ;  it  ismuA  ufcdby 
country-woruen  in  their  lunnct-pors,  and  rhcy  reckon  it  better 
for  their  chceic  ^  thefe  clods  are  uied  to  broil  meat  with,  lay- 
ing them  on  coiJs  •  it  is  accounted  too  flrong  for  faking  beef^ 
as  deprivinj^  it  of  too  much  of  its  fwcetnefs. 

There  IS  a  third  fort  of  ialt  called  KnockhigSy  which  candies 
on  the  Itails  of  th«  barrows »  as  the  brine  runs  from  the  fait, 
After  it  is  laded  out  of  the  iphats^  this  fait  is  much  ufcd  for 
^  Amc  purpa&s  asi^be  clod<falt|  the'  it  be  not  altogether  fo 

jjjljfew.i*  a  fourth  fort  called  Scrapings,  which  is  coarfe  and 
teuted  with  drofs  and  dull,,  and  fcrapcd  ofF  the  phats  when 
jrhey  reach  them,  that  i$»  when  they  take  their  phats  off  the 
&es  10  beat  lip  the  bottooit  Sknd  it  is  bought  by  the  poorer 
fm  to  fak  mett  with.  , 

^jA.  fiith  Ibrt  is  Vigeon-fak^  which  is  nothing  but  the  brine 
fOttni^g  out  thro*  the  cnck  of  a  phat,  and  hardening  to  a  clod 
on  the  Qtttfide  orcr  the  fire.  \ 

Laftly,  the  Salt  loaves  are  the  fineft  of  the  whi^  falt» 
whole  grain  is  made  fomething  finer  than  ordinary,  that  it 
may  the  better  adhere  together  5  which  is  done  by  adding  a 
little  more  rofin,  and  beating  it  into  the  barrcws  when  laded 
out  of  the  phac. 

At  2)roit\vich  they  ufe  no  iron-pans  as  in  Cbejhire  and 
other  places 5  for  it  has  been  found  upon  trials  that  the  ftrength 
of  the  brine  doth  fo  corrode,  that  it  auickly  wears  out  thofe 
of  forged  iron,  and  breaks  thofe  of  caft  iron. 

This  Droirjoich-falt  is  notfo  apt  to  diffolve  as  CheJiJtre  fait, 
nor  as  that  which  is  made  by  diflolvine^  bay-falt,  and  clarifying 
it,  called  fait  upon  lair,  which  appears  by  its  keeping  long 
Without  fire:  No  fait  can  be  whiter  than  it,  and  confequcntiy 
none  freer  of  dro Is;  it  is  alfo  the  heavieft  fait,  a  Wiricheftcr 
buHiel  of  it  weighing  half  a  hundred  weight :  In  the  time  of 
the  fijril  tDutch  war  this  fait  was  carried  to  the  we l^,  where 
before  thev  only  ufcd  foreign  fak  ^  upon  fird  ufing  it  they 
complainea  it  made  their  meat  too  fait,  which  was  owing  to 
their  putting  to  it  the  fame  quantity  as  of  other  ordinary  fait. 

71)6  Culture  of  Maize  ly  Mr.  Winihorp.  .  Phil,  Tranf. 

.  N*»  142.  p.  10^5. 

THE  cum  ufcd  in  Ifhw  En^ani  before  the  En^lijh 
planted  there,  was  called  b]f  the  natives  Weachm^  and^  ■ 
known  by  the  naiu*  of  Mai^^s  m  fomc  fouthe^n  parts  ot 
Vol.  II.  R  Jmrk^i 
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u4werica'y  the  ear  is  generally  about  a  fpan  long^  confining  of 
Icvcral  rows  of  gram,  commonly  eight  or  more,  according  to 
the  good nc Is  of  tnc  foil,  and  in  each  row  arc  ulu  illy  upwards 
of  50  grains  -  it  is  of  various  colours,  red,  white,  yellow, 
blue,  olive,  grceniih,  black,  fpeckied,  llriped,  ^r.  fomctimcs 
in  the  lame  field  and  the  lame  ear;  but  the  white  and  yellow 
are  the  mod  common :  The  ear  is  clothed  and  armed  with  fe- 
l^eral  ftrong  thick  haiks^  not  only  defending  it  from  the  night- 
colds,  it  being  the  latter  end  of  sipiembet^htfott  it  b^  fully  ripe 
in  Home  parts*  and  from  unfeafbnablc  rains,  but  alfo  from 
crows,  darlings  and  other  birds:  Its  ftalk  grows  to  the  height  ' 
of  fix  or  eight  feet  more  or  lefs  according  to  the  condition  of 
the  toil  or  the  kind  of  the  6ed$  the  Virpnian  Mai^e  grow* 
taller  than  that  of  New  England  5  and  there  is  another  fort  uled 
by  the  nbrthem  Indians  firther  up  the  country  growing  much 
ihorter  thsin  that  of  N&w^  England^  it  is  always  jointed  like  % 
cane,  and  full  of  fweet  juice,  Tijce  the  fucar-cane;  and  a  f)rrup 
as  fweet  as  fugar  may  be  made  of  it,  as  bath  been  often  tried  ^ 
and  whatever  is  fweetned  therewith  could  not  be  diilinguifhed 
from  the  like  Iwectened  with  fug.u  3  at  every  joint  'arc  long 
leaves  almoft  like  fla^s,  and  at  the  top  a  bunch  of  flow  ers,  like 
the  bloflbms  of  rye :  ft  is  planted  between  the  middle  of  March 
and  ginning  of  jfune^  but  molt  commonly  from  the  middle 
of  yipyil  to  the  middle  of  ]\Inv:  In  the  moil  northerly  parts, 
they  have  a  peculiar  kind  called  Alohauks-com^  which  tho' 
planted  in  yune^  will  be  ripe  in  feafon  ;  the  flalks  of  this  fpc- 
cics  are  ihorter,  and  the  ears  i^row  near  the  bottom  of  the 
flrilks,  and  are  ;[Tcncra]ly  of  divers  colours;  The  manner  of 
planting  it  is  in  rows  at  equal  dillances  every  way,  about  five 
or  fix  feet;  They  open  the  earth  with  a  hoe,  taking  away  the 
furface  three  or  four  inches  deep,  and  the  breadth  of  the  hoe» 
and  lb  throw  in  four  or  fire  grains  at  a  little  diftance  from 
each  other,  which  they  cover  with  earth  j  if  two  or  three  grow 
they  may  do  well,  for  fome  of  them  are  ufually  deAroyed  by 
birds  Or  mouie-iquirreIs|  "When  the  corn  is  grown  up  an  handV 
lengthy  they  cut  up  the  weeds  and  loofen  the  earth  about  it 
with  a  broad  hoe,  repeating  this  labour  as  the  weeds  grow 
when  the  ftalk  begins  to  ^row  high,  they  draw  a  little  earth 
about  it,  and  upon  the  Puttu^  fov&  of  the  ear,  as  much  earth 
as  will  make  a  little  hill,  like  a  hop-hill  &  after  this  tfaey  give 
thenifelves  no  other  tronble  about  it  till  harveft :  After  it  is 
gathered,  it  muft,  unleft  laid  very  thin,  be  prcfently  llrippcd 
of  tke  hulks,  other  wile  it  will  heat,  grow  mouldy,  and  fome- 
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times  Ihootf  th6  cmninoo  way^  which  they  call  tiacing,  is  to. 
weare  the  ear«  ti^ethcr  in  long  traces  by  {otofi  parts  of  the 
htifln  ieft  thereon  $  thefe  traces  they  hang  upon  ilagqs,  or 
other  bearers  either  within  or  without  doors  $  for  hung  in  that- 
manner,  they  will  keep  good  and  fweet  all  the  winter  after,, 
tho'  ezpofed  10  all  weathers:  The  natives  commonly  threfh  it 
as  they  gather  it,  dry  it  well  on  matr  in  the  fun,  and  then  dif- 
pofe  of  It  in  holes  m  the  ground,  which  are  their  barns,  well 
fined  with  widiered  graft  and  mats,  and  then  covered  with  the 
fame  and  over  all  with  earth,  and  thus  it  keeps  very  well  for 
ufc:  The  Englijh  have  now  raken  to  a  better  way  of  planting, 
with  the  plow  making;  finglc  farrows  thro'  the  whole  iiLld  at 
about  the  diftance  of  iix  feet,  or  as  they  ice  convenient,  and  to 
thcic  they  make  crofs  furrows  at  the  fame  diftance 5  where 
they  meet  they  throw  in  the  com,  and  cover  it  either  with  the 
hoe  or  by  running  another  furrow  with  the  plow:  When  the 
weeds  begin  to  over  top  the  corn,  then  they  plough  over  the 
reft  ot  the  field  between  the  planted  furrows,  and  io  turn  in  the 
weeds 3  this  is  repeated  where  they  begin  to  hill  the  com  with 
the  hoc,  and  thus  thi  ground  is  better  iooicned  than  with  the 
hoc,  and  the  roots  of  the  corn  have  more  liberty  to  I'prcad  j 
where  any  weeds  efcape  the  plough  they  ufe  the  hoe :  Where 
the  ground  is  bad  and  worn  out,  the  lidians  uied  to  put  two 
or  time  of  the  fifti  called  jihqfn  under  or  near  each  corn  hili, 
where  they  have  had  many  times  a  crop  double  what  the 
eround  would  have  otherwife  produced :  After  the  crop  is  off, 
the  fields  are  almoft  as  well  fitted  for  Ef^Ufif  corn,  cfpcdaily 
fummee-srainy  as  pcalbn  or  fumtner- wheat,  as  if  lying  fallow., 
they  had^ad  a  very  good  fiioimer  tilth :  The  Indians  as  alio 
feme  EngUp^  efpecisdly  in  ^ood  groundi  and  which  is  well 
fifliedi  plant  at  every  corn-hill  a  kind  of  Frencb  or  Turkey 
beans,  the  ftalks  of  the  corn  ferving  inftead  of  poles  for  tho 
beaiis  to  climb  up  by  ^  and  in  the  vacant  places  between  the 
hills,  they  plant  fquafhes  and  pompioos ;  and  many,  after  the 
laft  weeding,  fprinkle  turnip-fced  between  the  hills,  and  thus 
after  harveft  they  have  a  good  crop  of  turneps ;  the  ftalks  of 
this  corn  cut  up  before  it  is  too  dry  und  lo  laid  up,  are  good 
winter  fodder  for  cattle^  but  they  ulually  leave  them  on  the 
fields  for  them  to  feed  on;  the  huflcs  alfo  about  the  cur  arc  • 
good  fodder  5  the  Indian  women  flit  them  in  narrow  ihps  -rid 
weave  them  artificially  into  balkets  of  feveral  falliions*.  The 
Indians  drefs  this  corn  for  food  fcveral  wa\6,  Ibmetimcs  boil- 
ing It  whole,  till  it  Iweli  aod  become  teuder,  aad  1q  cither 

R  a  .  eating 


0 


Digitized  by  Google 


MEM  OIKS  of  the 


eating  It  alone«  or  with  tbcir  fiflnand  venifon  infiead  of  bf«ad| 
ibmctimes  brtiing  it  in  mortart|  and-  lb  boiling  it^  batcooa** 
xnonly  they  parch  it  in  the  emben,  (b  artfully  ftirrii^  it,  aa 
without  burning  to  be  very  tender,  turned  almoft  indde  out^ 
and  alfii  become  white  and  mealy  t  diU  they  fift  well  from  the 
afhe/i,  and  beat  it  into  meal  in  wooden  mortars  with  a  long 
ilone  for  a  peftle  $  this  ifr  their  oanftam  food  at  home^  and  frt* 
quently  when  they  travol,  they  put  it  up  in  al)ag,  and  then 
at  all  times  it  is  ready  fcr  eatme,  either  dry  or  tnixoi  wish 
water,  and  tbey  find  it  very  wholefbme  food:  The  JvdKjawl 
liave  another  ibrt  of  provifion  from  this  €orn>  whiek  they  caU 
fweet  com  ^  when  the  com  in  the  ear  is  fiiH  and  ilill  green,  it 
hath  a  very  fweet  taftc$  this  they  gather,  boil  and  dry,  and 
fb  put  it  up  into  bags  or  bafkets  for  uie3  boilu.^j  ic  again  either 
whole  or  grolly  beaten,  when  they  cat  it  cuhn  *iione  or  with 
.filh,  vtnilbn,  beaver,  or  other  ficih,  accounting  it  a  choice 
difh :  They  fom crimes  roaft  thefe  green  and  fweet  ears  before 
the  fire  or  m  the  embers,  and  fo  eat  the  corn ;  by  which  means 
they  have  a  fufficienr  furply  of  foou  tho'  their  old  Aore  be  ex- 
haufted  :  The  £figlifi  make  vei  y  good  bread  of  the  full  npe 
prounci  corn;  but  it  is  not  ordered  as  other  corn^  for  if  it  be 
mixed  into  ftifFpifle  ir  vvilJ  not  be  lb  good,  as  it  made  only 
a  licde  Hxffcr  than  tor  puddings,  and  fo  baked  m  a  very  hot 
even,  Handing  therein  either  all  day  or  all  nighty  but  becaufb 
t3pon  the  firft  pouring  of  it  on  the  ofCD  floori  it  {breads 
moroad,  they  pour  a  iecond  layer  or  heap  on  every  iirft,  and 
ihertby  make  fo  many  loavca»  which  if  fulficiently  bakc^  and 


fie  white:  It  is  alio  lomerimes  mixed  with  half  or  a  third 
part  of  rj  e  or  wheat*meal,  and  fo  with  leaven  or  yeaft  it  is 
made  into  loaves  of  very  good  bread:  Before  diey  had  nulby 
when  they  had  watered  awl  hulked  the  eom,  and  beaten  it  in 
wooden  mortars,  they  boiled  to  a  tfaiek  batter  the  coarfer  part 
lifted  from  the  meal  and  fepariited  from  the  loofe  hulk  by  the 
widd  ^  to  which  when  eold  tbey  added  fb  much  of  the  fine  meal 
as  would  ferve  to  ftififen  it  into  a  paile,  of  which  they  made 
very  good  bread:  The  beft  fort  of  food  made  of  this  corn  by 
the  Enghjh  is  a  difh  ciilled  Samp after  fir  ft  watering  it  for 
half  an  hour  and  beating  it  in  a  niortar,  or  elfe  grinding  it  in  a 
hand  or  other  mill  into  the  bignefs  of  rice,  they  next  lift  the 
flnur,  and  wmnow  the  hulk  from  it;  thert  they  boil  it  gently 
till  It  be  tiC^nder,  and  fo  with  milk  or  butter  and  fugar,  they 
make  it  into  a  very  pleaiant  and  wholefome  diih ;  Ti^is  was 
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the  moft  ufual  fare  of  the  firft  planters  in  thefe  iMutc^  and  the 
iM0is  that  feed  Anch  on  thii  com  sie  feUnn  known  tn  have 
theftoiie. 

.>'&m  JiifgUp  have  found  out  a  way  of  making  very  good 
hmdSCtfais  gi  ain,  that  i$»  either  of  the  bread  made  thexear»  or 
cUt  py  malting  it  ^  the  way  of  making  beer  of  bread,  is  to 
hfpik  .>nd  cut  it  into  great  lamps  as  big  as  a  man*s  fift»  and 
thp^ina&i  it,  and  proceed  with  it  as  with  malt  and  its  impreg- 
naied  liquor,  uort,  either  adding  or  omitting  hops  at  plealure : 
To  make  good  malt  of  this  corn,  a  particular  way  muft  be 
tiken-  the  barley  raalt-maiters  have  ufcd  all  their  ikili  to 
make  ffood  malt  of  it  the  ordinary  way,  but  to  no  effcdlj  for 
it  is  found  by  experience,  that  this  corn,  before  it  be  fully 
malted^  mull  fpire  out  at  both  ends,  that  is,  both  at  root  and 
blade  to  a  great  length  ^  for  which  end  it  mufl  be  laid  upon  a 
heap  a  convenient  time  ^  wherein  on  one  hand,  if  it  lie  of  a 
fiimcient  thicknefs  for  coming,  it  will  quickly  heat  and  mold, 
aad  the  tender  fpircs  be  lb  entangled,  that  the  leaft  opening 
of  the  heap  breaks  them  off,  and  io  hinders  the  further  matu- 
ration of  the  grain  into  malt  ^  on  the  other  hand,  if  it  be  ilirred 
and  opened  to  prevent  too  much  heating*  the  fpires  which 
have  bi^un  to  (hoot,  ceaie  growing,  and  confequenrly  the  corn 
again  ceafes  to  be  promoted  to  the  mellowneisof  mak:  To 
avoid  all  thefe  difficultiesi  the  following  method  wsi  tried  and 
fennd  e£Eeftual£  take  away  the  furfaceof  the  earth  in  a  garden 
or  field  two  or  three  inches,  thtowing  it  up  half  one  way  and 
half  the  other  5  then  lay  the  com  for  malt  fXL  over  the  ground, 
and  cover  it  with  the  eardi  diat  was  pared  olF»  and  then  you 
have  no  more  todo,  till  you  foe  the  whole  plot  of  ground  like 
a  inreen  field,  covered  over  with  the  blades  of  corn,  which 
^iU  be  in  ten  days  or  a  fortnight,  according  to  the  feafon  of  the 

enr;  then  ^e  It  lip,  and  (hake  the  earth  ibm  it,  and  dry  it^ 
the  roots  will  be  lb  entangled  together,  that  it  may  he  taken 
up  in  great  pieces^  to  make  it  very  clean  it  may  be  wafhed, 
and  then  prefently  dried  on  a  kiln,  or  in  the  lun,  or  fpread  thin 
on  the  malting  floor:  And  in  this  manner,  every  grain  that  is 
good  will  grow  and  be  mellow,  mealy,  and  veryiwect;  and  the 
beer  made  of  it,  will  be  wholcfome,  pleafanr,  and  of  a  good 
brown  colour^  yet  beer  made  of  the  bread  as  above-mentioned, 
is  as  well  coloured,  as  wholefome  and  plcaiant,  and  more  da* 
rable^  and  this  is  what  they  chiefly  ale. 


Digitized  by  Google 


134  MEM01KSoft£e 

Tlbe  making  cf  Malt  5  hy  Sir  Robert  Mocay.   Phil.  TxiixS, 

14a.  p.  1069. 

MA  LT  is  made  in  Scotland  of  no  other  grain  than  barley, 
of  which  there  arc  two  kinds;  one  with  four  rows  of 
grains  on  the  ear,  the  other  with  two  j  the  former  is  the  more 
coiniiiorily  ufed,  but  the  latter  makes  the  beft  mah  :  The 
more  recently  barley  hath  been  threihed,  it  makes  the  better 
malt ;  but  if  It  has  been  threAied  fix  weeks,  or  upwards,  it  docs 
not  make  good  malt,  unicls  it  be  kept  in  one  equal  temper ^ 
whereof  it  eafily  fails,  efpecially  if  kept  up  againlt  a  wall,  for 
that  which  lies  in  the  middle  ot  the  heap  is  freflicft,  that  on 
the  outfidcs  and  top  is  over  dry,  and  that  next  the  wall  fhoots, 
and  that  at  bottom  rotsj  fo  that  lome  grains  do  not  come  well, 
as  they  call  it,  that  is,  they  never  attam  to  that  right  mellow 
temper^ malt  Ihould  have,  and  thus  they  fpoil  all  the  reil^  and ' 
fome  grains  come  well;  feme  not  at  all,  lome  half,  and  fome 
too  much  ^  the  beft  way  to  preferve  th re fhed/ barley  Ions  in 
good  temper  is  not  to  ieparate  tho  chaff  fromit;  bat  as  long 
as  it  is  unthrefhed,  it  is  always  good :  Brewers  ufc  to  keep 
their  barley  in  large  rooms  on  boarded  fioors,  laid  about  a  feot 
•4oep»  and  turned  at  intervals  with  fliovels:  Barley  that  has  * 
been  overheated  io  the  ftacks  or  bams  before  it  be  ieparated 
ifrom  the  ftraw,  will  never  prove  good  for  tnalt,  nor  any  othier 
life  $  but  tbo*  it  heat  a  little  after  it  is  threfhed  and  kept  in  the 
chaflF,  it  will  not  be  the  worfci  but  rather  the  better  for  it  j  for 
then  it  will  come  the  fooner,  and  more  equally  5  a  mixture  of 
barley  that  ^rows  on  leveral  grounds,  never  proves  good  malt, 
beciule  u  conies  not  equally,  io  that  the  bell  barley  to  make 
riKilt  of,  is  that  which  grows  in  one  field,  and  is  kept  and 
threfhed  together:  Take  then  good  barley  newly  threflied, 
and  well  purged  from  the  chaff,  and  put  eight  bolls  of  it,  that 
is,  about  fix  quarters,  into  a  ftone  trough;  where  let 

it  infufc  till  the  water  be  of  a  bright  rcddifh  colour,  which 
Will  be  in  about  three  days,  more  or  fewer,  according  to  the 
moiftnefs  or  drynefs,  fmallnefs  or  bianels  of  the  qrain,  and 
according  to  the  ieaibn  of  the  year  or  temper  of  the  weather  5 
in  fummer  malt  never  makes  well^  in  winter  it  will  require  a- 
longer  infuiion  than  in  fpring  or  autumn :  One  may  know 
when  it  is  iufficiently  fteeped  by  other  marks  than  the  colour 
of  the  water;  as  theexcefiive  fwelling  of  the  grain,  or  its  too 
great  Ibftnefe  when  over  fteeped  5  being,  when  in  the  right 
temper,  like  that  barley  prepared  to  make  broth  of  3  when  the 
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barley  is  fufficicntly  fteeped,  take  it  out  of  the  trough,  and  lay 
it  on  heaps,  and  fo  let  the  water  drain  from  it  y  then  in  two  or 
three  hours  turn  it  over  with  a  fhovcl,  and  lay  it  in  a  new  heap 
about  10  or  24  inches  deep;  and  this  they  call  the  coming  " 
heap,  and  in  the  right  managing  of  this  heap  lies  the  grcatcft 
ikili  J  and  in  this  heap  it  will  lie  40  hours,  more  or  fewer, 
according  to  the  fore-mentioned  Qualities  of  the  grain,  ^c. 
before  it  come  to  the  right  temper  of  malt ;  whilft  it  lies  in  this 
heap,  it  is  to  be  careTully  looked  to  after  the  firfl  15  or 
hoursj  for  about  that  time  the  grain  will  begin  to  put  forth 
the  root,  which  when  they  have  equally  and  fully  done,  the 
malt  muft  within  an  hour  after  be  turned  over  with  a  fhovel, 
otherwile  the  grains  will  begin  to  put  forth  the  blade  or  Ipire 
alfo,  which  by  all  means  muft  be  prevented  ^  for  hereby  the 
mah  will  be  utterly  Ipoiled,  both  as  to  its  pleafantnefs  of  tafte 
and  its  ftrength^  if  all  the  malt  Ihould  not  come  equally,  be- 
caufe  that  which  lies  in  the  middle  being  warraeft  will  ufually 
come  firft,  let  it  be  turned  over,  that  the  outmoft  malt  may  lie 
inmoft,  and  fo  leave  it  till  all  come  alike  :  As  foon  as  the  malt 
is  fufficicntly  come,  turn  it  over,  and  Ipread  it  to  a  depth  not 
exceeding  five  or  fix  inches,  and  by  the  time  it  is  all  fpread 
out,  turn  it  over  and  over  three  or  four  times,  after  this  turn 
*itonce  in  four  Or  five  hours,  making  the  heap  thicker  by  de- 
grees, and  continuing  to  do  fo  conftantly  for  the  Ipace  of  48 
hours  at  leaft  j  this  frequent  turning  it,  cools,  dries,  and  deadens 
the  grain,  whereby  it  becomes  mellow,  melts  eafily  in  brewings 
and  then  feparates  entirely  from  the  hufk;  after  which  throw 
.  up  the  malt  into  a  heap,  as  high  as  you  can  j  where  let  it  lie 
till  itigrow  as  hot  as  your  hand  can  bear  it,  which  ufually  hap- 
pens in  about  50  hours;  and  this  compleats  the  fweetnefs  and 
mellownefs  of  the  malt;  after  the  malt  is  fufficiently  heated, 
fpread  it  to  cool,  and  turn  it  over  again  in  fix  or  eight  hours 
after;  then  dry  it  upon  a  kiln,  and  after  one  fire,  which  muft 
Icrve  for  24  hours,  give  it  another  more  flow,  and  a  third  if 
needful;  for  if  the  malt  be  not  thoroughly  dried,  it  cannot  be 
well  ground,  neither  will  it  diflblve  well  in  the  brewing,  and 
the  sue  it  makes  will  be  red,  bitter,  and  will  not  keep :  The 
bcft  fuel  is  peat,  the  next  charcoal  made  of  pit-coal  or  cinders, 
heath,  broom,  and  furzes  are  naught;  if  there  be  not  enough 
of  one  kind,  burn  the  beft  firit,  for  that  gives  the  ftrongeft 
impreirion  as  to  the  tafte.  
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Oi^fVifl»*#0if  00  ii^e  AniaMlcttk  fn  tkeSemmqf  Animals^ 
M.  LeewcnlKMek.    PkUoTophkal  Colkfiioos     i.  p.  ^, 

MLeeiJoenhoeck  upon  vkwing  the  mile  of  a  live  codfifh, 
•  found  the  juice  that  run  from  it  full  of  exceeding  fmall 
living  animals  inceir.intly  moving  to  and  fro  5  he  obfcrved  the 
fame  thing  in  the  milts  of  pikes  or  jacks,  and  he  judged  there 
were  at  leaft  10000  of  thefe  animals  in  the  quantity  of  a  grain 
of  land  4  and  thefe  were  fmaller  than  thofe  he  obferved  in 
beafts,  but  their  tails  were  longer  and  thiniidrj  he  feuod  the 
fiiattcr  in  the  Vi^a  iDeferentia  of  a  mak  Hare,  mr  days  «fer 
'k  was  killed,  exceeding  full  of  thefe  faaU  ftmmab^  i«ibmbfiiig 
tadpoles  fwimming  fai  a  clear  liquor,  but  without  fluodon  $  Ite 
alio  obferved  itmumcrable  animals  in  fhe  Semen  cf  ft  cock, 
Irhich  had  been  kept  alone  in  a  coop  fi>F  five  daysi  tt  letdt 
50000  in  the  bnlk  of  a  find  j  thefe  were  like  Tiver«eek>  md 
they  wriggled  much :  The  almoft  inciediUe  niimber  of  thefe 
dnimab  wdl  appear  from  the  feHowiv^  cilcidation  j  M.  £ee^ 
%9enboeck  fuppofed,  thtt  in  «  qnanttty     the  mice  ef  the  milt 
df  a  male  dodnfh  of  the  hi|!;ne4s  of  a-  fmall  fend,  there  are  con- 
tained more  than  10000  Animakula  with  long  tails  5  and  c<wi- 
fidering  how  many  fa ch  quantities  of  the  bignefs  of  a  fand 
might  be  contained  in  the  whole  miit  •  he  was  of  opinion,  that 
the  milt  of  one  fingle  codfifh  contained  more  living  animals 
than  there  were  men  living,  at  once,  upon  the  face  of  the  earth  5 
fer  he  fuppoffs,  that  100  lands  in  IcPL^th  will  make  an  inch, 
therefore  m  a  cubic  inch  there  will  be  a  million  of  luch  (andsj 
and  he  found  the  milt  of  a  codfifh  to  be  about  1 5  cubic  inches, 
it  muft  therefore  contain  15  millions  of  Ljinntuics  us  big  as  a 
fand  5  now  if  there  be  10000  animals  m  each  of  tliole  quan- 
tities, there  will  be  m  the  whole  150000000000  5  now  to  cal- 
culate the  number  of  men  upon  the  face  of  the  earth  at  onoe, 
there  are  in  a  great  eifcle  5400  2}utch  miles,  whence  he  col- 
leds  the  furfaceof  the  earth  to  be  927^218  fouare  2)utcb  miles, 
And  fappoling  one  third  of  the  whole  to  be  dry  land,  which  is 
^092072,  and  two  thirds  of  this  latter,  viz,  %o6i%%^  to  be 
iidiabited,  and  further  fappofing  HoUand  «nd  Wift-Friezhmd 
10  be  12  miles  long,  and  7  broad,  which  make  154  f^uare 
miles,  the  habitable  pttrt  of  the  world  does  therefore  txeetd 
BMofid aniff eft-Friez^atidhf  133855  now  if  the  nomiierof 
people  in  Holland  and  Weft-Frizelam  be  about  a  million,  and 
if  all  the  reft  of  the  habitable  parts  of  the  world  be  as  populous 
iis  thefe,  which  is  very  unlikely,  there  would  be  thirteen 
-  thou- 
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thoufand,  three  hundred,  eighty-five  millions  of  men  at  once 
upon  the  face  of  the  whole  carrh ,  but  in  the  milrof  the  codfiih 
there  were  one  hundred  and iitcy  thoufand  millions  of  animils^ 
the  number  oi  thei'e  therefore  will  exceed  the  xuuuber  o£  men 
by  more  than  ten  times. 

Of  Ficx^  Damps  in  Mines',  by  Mr.  J.  Beaumont.  Phil^ 

Colka.      I.  p.  tf. 

ABOUT  two  miles  on  the  fimtb>eaft  of  AonY  Eaftoriy  at 
a  place  which  nearly  borders  on  Msfidif  hilfs,  there  be-* 
gins  a  runntns  of  coal>comi{ling  of  feveral  veins,  which  extendi 
itlelf  caftward  about  four  miles  ^  there  is  much  working  in  this 
raontag,  and  £rc-damps  continadly  happen  diere,  G>  that 
many  have  been  killed,  others  maimed>  and  Kveralbiimt^  fbme 
bave  been  blown  up  at  the  works  moQth»  and  the  Turn^eam^ 
whkb  bangs  over  the  Aiaft,  has  been  thrown  off  its  frame : 
The  middle  and  more  eailerly  parts  of  this  running  are  Co  very 
iubjed  to  thofe  fiery  damps,  that  there  is  fcarce  a  pit  withouc 
themj  to  prevent  mifchiet,  the  colliers  keep  their  air  very 
quick,  and  they  ule  no  candles  in  their  works,  but  of  a  fingle 
wick,  and  thofe  of  6o  or  70  to  the  pound,  which  notwithftand- 
ing  give  as  great  a  light  there,  as  others  of  10  or  12  to  the 
pound  in  other  places,  and  they  always  place  them  behind 
them,  and  never  prclent  them  to  the  htcait  of  the  work? 
"When  any  one  is  burnt,  their  ofual  method  of  cure  is  this; 
they  preiently  betake  themielves  to  a  good  fire,  firid  bathing 
the  burnt  parts  with  hot  cow's  milk,  atter^  which  they  ufe  an 
ointment  proper  ibr  bamings. 

TheTe  works  are  apt  to.  take  fire  all  the  year  round,  and 
they  will  readily  do  it  at  any  time,  if  a  candle  be  carried  withm 
duuaar^  but  generally,  and  with  greateii;  violence  in  winter^ 
,nad  cfaidly  in.a  black  troft*  when  the  air  runs  bed:  ^  the  danger 
of  firing  IS  alike  both  in  wet  and  dry  grounds^  bat  there  aro 
mfiimesfiom  themoi;^<»fanyfliaft,  which  can  he  lighted  by 
a  candle  or  torch :  The  damps  lie  as  well  towards  the  bottom' 
or  foie  of  the  work,  as  towards  the  roof,  it  being  nothing  but 
an  invifible  fulphurcous  vapour  expanded  thro*  the  whole 
work:  There  is  not  at  the  mouth  of  any  fhatc  any  unufual  . 
wind  or  current  of  vapoury  which  comes  from  btneath^  in  wet 
works  there  are  pften  bubbks  on  the  furface  of  water  ilanding 
there,  which  will  preieotly  take  fire,  if  a  caodlc  be  held  to 
them^ 
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IN  the  beginning  o{  July  1678,  after  fome gentle  rains,  which 
had  not  IwcUctl  the  waters  of  the  Garonne  mate  than  ufual, 
this  nvtr  iweilcd  in  one  night  to  fuch  a  degree  as  to  carry  away 
with  it  all  the  bridges  and  nulls  above  "rhohufe:,  in  the  plaiDS 
below  this  town  fome  of  the  inhabitants  were  drowned,  toge- 
ther with  their  cattle,  others  faved  tbemfclvesby  climbing  up 
trees,  and  getting  to  the  tops  of  houles:  At  the  fame  titne 
exactly,  the  two  riwrsof  Adour  and  GauSy  which  fail  from  th© 
fPyrsnees  a«  well  as  the  Garonne  and  fome  other  fmall  rivers  of 
Gafcoigft^  iHfhich  ]»ave  their  fource  in  the  plain,  overflowed  m 
tha  &cne  manner,  and  cau&d  the  fame  devaftatioiM :  TJm  kihft* 
bitants  of  the  lower  'Pfrinees  ob&rved  thafedio  water,  ran  widi 
violence  from  the  entrails  of  the  mountains,  about  wkicbditirs 
Hrere  opened  irveral  channebi  vriuch  forming  &  many  impetvau^ 
tomnta  tore  up  the  tteesi  the  earth,  and  grea>  rocbs  m  mtM^ 
]tl4ce.s  wbeve  tb«y  fi^uad  not  a  pafTage  large  enough^  die  wattt 
aUb  wfaiek  fjpoatoi  60m  all  the  ndes  of  tbe  mountain  in  inmittae* 
rable  jets,  all  the  time  of  the  greateft  overflowing,  badibe  taJte 
^  mineradsy  in  ibme  of  theie  pafTagcs  the  waters  ftunk,  and  had 
a  pungent  quality  5  fo  that  the  fubtcrraneous  waters  feem  to  be 
the  true  cauie  ot  this  overflowing,  which  paffing  from  the  bowels 
of  the  earth  thro'  divers  channcl:^^  had  contraded.  thitt  ftench  and 
pungency^ 

0^    An  Account  0/ Flying 5  ^2)r.-Hook.  Phil.  Colkcl.  N''  1.  p.  14. 

TH  £  art  of  flying  hath  bden  attempted  by  Several  in  all 
ages,  particularly  in  the  time  of  friar  Sacon^  who  not  only 
affirms  the  art  poffibic,  but  aflbea  a*,  he  hhnfelf  knew  bow  ID 
ttiake  an  engine,  wherein  a  man  fitting,  might  be  able  CO  convey 
himftlf  thro'  the  air  like  a  bird  ^  and  affirms,  thtt  there  was  then 
another  perfon  who  had  adtaally  tried  it  with  good  foceds  ^  and 
Dr.  Hook  informs  us»  that  one  Mr.  Gufsmgne  had  al&x  tticdbil^ 
but  he  dying,  the  thing  died  with  him. 
•  The  fienr  Se/hier,  a  fmith  of  S»ifh  in  theeonoty  of  Mtittv, 
bad  invtatdl  an  engine  fop  flyings  it  eonfifted  of  two  poles  or 
<6ds,  with  m  oblong  Ch^e  or  wing  of  taffety  at  each  end, 
irtlicil  C^affles  k]a  fixnn  above  downwards,  like  the  frame 
of  a  folding  window  5  the  operator ,  fits  the  poles  upon  his 
Ihoulders,  io  that  two  of  the  CbaJJies  may  be  before  him,  aud  the 
"  other  two  bcliUid  him  3  the  order  of  moving  them  is  this  j  when 

.  ^  the 
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tbe  ri^ht  hand  ftrikes  down  the  right  wing  A  before,  Fig.  i. 
Plate  v.  the  kft  kg»  by  means  of  the  firing  E,  putlsdowthe 
l€&  wiag  B  behind :  then  imonediately  after,  fhe  left  hand 
or  ftrikes  downwards  the  kft  wingCocfore  ^  and  at  the  fam^-titte 
iiit  rig^t  (bot  by  the  string  F,  moves  or  pulls  down  the  right  wing 
Dfaehind,  and  thus  iiicoeffively  and  aMraately  5  the  diagonafly 
cppofite  wii^  always  inoirinff  dowmwardsi  or  ilriking  the  air  ^ 
once:  Two  things  feem  to  be  wanting  toilib  machir^j  frft,  4 
SMmoc  ihat  ft^l  be  exceeding  light,  and  yet  of  great  ext^l- 
SoOf  and  iriitch  applied  to  any  part  S[  hoay^  it  mall  jbe  able 
to  iuipend  it  in  the  air^  the  fecond  is  the  fitting  and  adjufting  of 
a  tail,  both  to  fupport  and  fteer  the  Aier,  and  it  ieems  to  he 
very  difficult  to  give  the  neceflary  motions  and  dire£lions  to  fiich 

« 

Of  n  Flying  Ship  ^  by  Fr.  Lana.  Phil.  Collea.  N""  i.  p.  18. 

F^RancifcQ  Lana^  finduig  that  air  is  to  water  as  1  to  6\o^  con- 
cluc^es,  that  if  a  vefTcl  of  glais  or  other  matter  could  be  made 
that  /hould  weigh  kfs  than  the  air  that  is  in  it,  and  all  us  aif 
be  exhauiledy  this  ve^Tel  would  be  fpecificaily  lighter  than  air 
kfelf,  and  would  fwim  in  it,  andaicend  on  nigh  3  and  this  he 
Ibppoica  tta]r  be  done,  by  nukiiig  a  round  veilei  of  thip  platen 
biafi,  weighing  9  ounces  in  a  fquare  fix>t^  and  14  (bot  in  dUf 
meter  3  for  the  iurface  of  the  vettel  will  be  616  Iqus^c  feet,  aiw 
die  brafi  will  weia[h  no  n^ore  dian  1848  ounces  ^  whereas  its  con- 
tent wiQ  be  I4J7  t  cubic  feet,  and  that  quantity  of  air  will  weigh 
1255  4  ounces;  Ibthat  npon  evacuatii^  that  air»  theveffii  wiit 
be  307  i  ounces  fig^iter  than  airt  ana  tbejrefbre  will  not  only 
afiend  into  'the  airi  but  alio  carry  up  with  it  a  weight  of  ^07  f 
ounces ;  and  thus  by  encveafing  the  oulk  of  the  veflcl,  without 
encreafing  the  thickneis  of  the  brals  plates,  he  fuppofes  a  kind  of 
/hip  may  be  made  to  fwim  in  the  air,  and  carry  two  Qr*,three 
men  in  it. 

Dr.  Hook  fhews  the  fallacy  of  this  authors  reafoning,  when  he 
fipporcs  copper  of  !»  ounces  in  a  foot  iquare,  to  be  of  fufHcient 
thickncl's  to  refill:  the  prefTare  of  the  air  in  a  olobc  of  14  foot 
diami^er,  n^y  (jf  anv  dimeniion,  which  muft  he  fjllej  for  the 
preflfure  from  without  inwards,  tho*  ir  he  always  the  lame  upon 
equal  furfaces,  yet  upon  unequal  iurfaces  the  cafe  is  quite  other- 
vifr,  for  there  the  prefifure  will  be  found  not  the  lame,  but  to 
cncreafe  alwavs  in  proportion  to  the  furfiice5  and  coniequentlyi  thq 
thicknefeof  the  copper  or  any  other  metal  muft  increaie  in  pro- 
portion to  the  dianiecer  of  the  fohere,  and  therefore  the  weight 

9  a 
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cf  the  copper  muft  always  incrcale  in  the  ^aITlc  proportion,  at 
leafl  to  the  lohdity  of  the  fphere ;  fo  that  by  augmenting'  the 
quantity  ot  the  iphere,  it  is  io  far  from  being  proporlionabiy 
lighter  than  air,  and  proponionably  ftrong,  that  it  is  quite  the 
conrrarv  :,  for  it  is  manilrft,  that  a  larger  iphere  has  1  els  power 
of  icfilfing  rhc  fame  preffure  of  the  air  than  a  imallcr,  becaufc  of 
the  hnite  refilbnce  ot  matter  to  jpreEurei  there  being  iomc  degccc 
of  pitilure  diat  iM  bodies  can  icnift. 

Pfoblems  ttmcpin^  compound  Intcreft  ani  Amniittes,  refohed  ty 
.Martiadale,  ani  explained  ly  Mr.  J.  Collins.  Pbu. 
ConeO.      I.  p.  34. 

TWELVE  problems  in  compound  intereft' and  annuities 
exprefied  in  fymbols,  to  be  reiblved  by  logarithms,  and. 
diitinguiihed  into  3  ranks,  whole  iymboU  are  thus  to  be  under* 
Hood 

Principal  p 

Rate,  viz*  1  lb*  with  its  irate^  common  to  all  the  ^  ranks, 
Tinac  3 

'  I . 

Ranks* 

fignified 


f 

r 

f 

a 


00 


Amount  or  aggregate  '7 
Sum  of  principal  and  arrearages  >  proper  to 
Diference  of  priiKipal  and  worthy 
Their  capitals  ftand  for  the  logarithms  of  the  number 
by  the  fmall  letters 5  D.  fignim  data^  or  what  is  aiven-,  Q. 
^Uffaumy  or  whas  is  fought  ^  Prob.  problem  ^  Res.  rev>lutioiu 
^xne  Mk  nok  touching  compound  inteccft  for  a  fingle  fmn  of 
IDoaey. 

I  Prob.  Ti.p.r.t.Q^a?  Res.  R^  +  P  =  A. 
a  Prob.  D.  a,  r,t.  Q^p?  Res.  A  —  R  /  = 

s  Prob^D./^,  ii»r,Q.  r?  Res.  ^~'^z=:  R. 
s  *  ' 

A  —  P 

4  Prob.  D.  r,  ^  p.  Q.      Res.  — =r  f. 

The  fepond  tank  concerning  annuities  in  arrear  at  compofmd 
ihtereft,  is  grounded  upon  thcfetwo  axioms^  i.  The  aiuiotty  and^ 
fate  of  intcrefi^  ^^^^ng  given,  the  principal  correfponding  to  the 
tmroity  is  in  c^A  anb  given,  l«ing  thus  eafily  found  by  f&c 
^le  of^ftree^  as  the  intcreft  of  any  principal,  e.gf^cS  i,  ip, 
ico>  i^c*  is  to  ifaat  prii^ipal  ^  fo  is  the  annuity  ot  penfion  to  its 
principal.  The  lum  of  the  principal,  and  the' arrearage  of  a]! 
the  payments  being  found,  the  arrearages  alone  maybe  obtained 
by  lubft railing  the  pripcip^  from  that  funj ;  The  problems  arc 
the  following. 

I  Prob. 
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I.  Pfob/D.    n  ^  Q.  I ?  Rw.      +  P  =  8  . 

.    z.  Prob.  D.  J,  r,  ^  R^«'  S  —      =  P 

1.  Prob.  D. A  5, ^  Qif    Res. =  R 
4.  Prob.  D.^,  s^f.  Q;  r.^  Rc«.  ^17^=  t 

lie  diird  rank  toncbiog  anhttkies  anticipate,  or  boudit 
for  ready  money  or  an  equivalent,  at  compound  intereft  dUP 
counted^  is  founded  on  the  fivmer  of  the  two*  preceeding 

axioms,  and  the  following;  visi,  if  the  difference  of  principal  ' 
and  worth  be  once  found,  the  worth  is  cafily  o^Jtaincd,  by 
fubftrading  that  difference  from  the  principal,  which  is  ever 
greater,  being  the  worth  of  the  annuity  at  that  race  for  ever* 

* 

.  I.  Prob.D.^,r,r.Q,       Res.  P  — Rr=:D 

2.  Prob.  D.    r,  t.  (^t?  Kcs.  D  +  R/  =^  P 

J.  Prob.  D./.    t.  Q.     Rc8.L:~2  =  R 
4*  Prob. D. fyd^r.Q^t?  Ret. ^  ^  — 

Okcy  Hole  ani  fome  other  fubterrmeou%  Caverns  in  Me»dip- 
lulls  %  iff  Mr.  J.  Beaumont.  PhiL  Collet.  N°  a*  p*  i.  ,  ; 

ON  the  foQth-fidc  of  Mndip  hiUs  within  a  mile  of  WeUs  h 
a  fittbous  grottOi  known  by  the  name  of  Ok^-Me^  much 
relorted  to  by  traveller!^  the  entrance  into  it  U  in  the  decltri^ 
of  thefe  hills,  and  is  environed  with  rocks,  having  near  .it 

a^prccipice  about  lo  or  12  fathom  deep  5  at  the  bottom  of 
which  there  always  ifTues  from  the  rock  a  confiderabic  current 
of  water  J  the  naked  mcks  above  the  entrance,  fhew  themfelves 
for  about  thirty  fathom  in  height,  tho'  the  wfiole  afcent  of  the 
hill  above  it  be  about  a  mile,  and  very  ftecp :  As  you  pafs 
into  this  cavern  you  go  upon  a  level,  but  advancing  further 
into  it,  you  find  the  way  rocky  and  uneven,  Sometimes  afccnd- 
ing  and  fbme times  delccnding  j  the  roof  in  the  highcit  part  is 
about  eight  fathoms  from  the  floor,  and  in  lome  places  it  is  fo 
low,  that  a  man  muft  Hoop  to  pafs  thro' ;  its  width  i«?  various  9 
in  feme  places  it  is  about  five  or  fix  fathoms 5  mothers  not 
above  a  fathom  or  two  5  it  extends  itlelf  in  length  about  200 
yards:  At  the  farther  end  of  this  cavern  there  rifes  a  large 
ftrcam  fufficient  to  drive  a  i^i^^  funs  all  along  one  of  its  fides, 
aod  at  length  &Us  down  about  fix  or  eight  fathom  between  the 

roclcs. 
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rocks,  and  forcing  it«  way  thro'  the  clifts  difcbarges  irfclf  into 
J,  valley  5  withm  the  cavern  it  ;s  well  ftored  with  eels  and  hath 
fume  troiits  in  it,  which  muft  ncceiTarily  have  been  engen- 
drai  here,  and  were  not  convey'd  thither  from  any  other  place, 
there  being  to  great  a  fall  of  water  near  the  entrance^  in  a  dry 
fummer  a  great  number  of  frogs  are  ieen  ail  along  the  cavern, 
and  fcveral  other  little  animals  m  ionic  fmall  ciftern*  of  water 
there  5  before  you  come  to  the  middle  of  this  cavern  you  meet 
with  a  bed  of  very  fine  faiKl,  much  uled  by  artificers  to  call  me- 
tals in  5  on  the  roof,  at  cerrain  places,  hang  great  numbers  of 
bats^  a&  is  generally  the  cafe  in  all  cavert»i  whoic  entranofe 
ift-upop  a  level,  or  iomewhat  afcending  or  defcending, 

'  About  five  miles  from  this,  on  the  &ath-weft  part  of  Mm^ 
itp-UUSt  near  a  place  calM  Cbeddeff  lies  aaiodier  cavern, 
into  which  yoa  muft  aftead  about  ij  ftthoms  oii^hf  rocks$  . 
this  cavern  is  not  of  ib  lar^e  an  Went  as  the  (aiyvci',  neither 
bath  it  any  thing  peculiar  m  it. 

Thefe  two  caverns  have  no  commofiioation  with  the  mines; 
but  it  is  generally  obferved,  that  whereever  mines  of  lead  ore 
are,  there  caverns  of  various  kinds  and  fituations  are  found  ^  the 
moft  confiderable  in  Afendip  hills  is  a  cavern  in  a  hill  called 
'  JLamb'^  there  is  a  de(cent  about  to  fathom  into  a  perptndicu^ 
lar  fliaft,  then  you  come  into  a  leading  vault,  which  extends 
itfelf  in  length  about  40  fathom,  it  runs  not  upon  a  level,  ■ 
but  dcfcends,  lb  that  when  you  come  to  the  end  of  ir,  you  are 
1;  fathom  deep  by  a  perpendicular  line;  its  floor  is  full  of 
looic  rocks  root  is  firmly  vaulted  with  limc-ftone  rocks, 
with  flowers  of  all  colours  hanging  from  them,  which  preient 
a  tnoft  beautiful  pro(pe{l  to  the  .eye,  and  thev  «re  always  kept 
snotft  by  the  diftilhng  waters^  in  fome  places  the  roof  is 
about  five  fathoms  in  height,  in  others  fo  low,  that  a  man  has 
much  ado  to  creep  along  ^  generally  its  width  is  three  fa^ 
ibaois  $  this  cavern  croflcs  many  veins  of  ore  about  its  middle 
on  the  eaft  fide  lies  a  narrow  paffi^e.  into  another  cavern, 
which  runs  between  40  and  50  (atnom  m  lengdi :  At  the  end  of 
diefirft  cavern  there  opens  another  large  one  about  60  fathom^ 
Sn eircnmference,  20  in  height  and  about  15  in  length:  The 
freauency  of  thde  caverns  on  thcle  hills  may  be  cafily  f^ueiTcd 
^  at,  oecaufe  of  the  fwallow-pus  which  of  ten  occur  there,  and 
are  iormed  by  the  falling  in  of  the  roofs  of  cavernsj  fbme  of 
thcfe  ]>its  are  of  a  large  extent  and  very  deep  5  and  in  the  bot- 
tom of  thofe  fw allows,  oaks  have  been  found  at  the  depth  of 
1 5  fathom  in  the  earth* 
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Jtmaa«Boiy,t^ter^eiffi  long  l>Kried,  shx^  tebolh  couoert^ 
tm  Halt,  Hul  tolled.  N*7  p.  lo. 

TH  E  body  of  a  woman  that  had  been  buried  for  a  i  vettrm 
iflayelJow  dry  earth,  was  found  coreKdall  o»lr\riA 

lIl'^^Af"  ^V''  '■*«»'»g      human  /ht^.  C 

upon  handling  the  upper  part  of  the  head,  the  bodvAu^ 

pieces  and  left  nothing  in  tbc  haads  hut^lma^ln^i^ 

there  ijeiMt  neither  fcull  nor  any  other  bone  to  belien. 

*  very  ftn^l  mrt  of  that  which  W»  fulpefted  to  bTtbeTrcL 

toe  of  the  right  foot »  tlw  bait  wa.  ib»e»h«  ww.hTtS 


/  .     ^     ,    «  »  w  opuHon  01  the  learned  J^. 
MWltf       rij»d  oikers^  that  hafir,  wool,  featheJ^aJl 


Jft^"&"'^'i2  n^  and  made  mg?o".t* 

*  »«»»  "wy  OtaMt  it  fiiftf  oad  what  he  relates  conremin- 

teetkbM^  dtMW«rffet,again,  Dr.  'IxJon  affirms  to  truth' 

^vflS  fr*^''T*^\Tho'  tb/iutwardfu^Ltr^ 
body^H«  pbce  where  ha.r  grows,  yet  «  hath  bSj 
JWUWBMJ  taUMd  oD  the  tongue,  upon  and  in  the  heart.  Id  tW 

of  Ae  body}  but  there  is  fcarce  any  internal  partmorefiihS 
to  It  than  theOt/mVj  or  tcftides  of  females. 

M  &^imm  meerning  the  Plague;      2)r.  To.  Bant  Al^ 

pruou..  Phil  Col]ea.^N«  i.  p:  ,7. 
T  J  ? ON  putting  the  virulent  OMiter  of  a  peftileiitUbulM 
W  into  a  retort,  and  luting  a  receiver  very  dofe  to  it  \S 
applying  icv^eral  degre«  «(  fa.,  at  firfl  cattJ^eT^ wa,? 
then  a  fat  and  oily  matter,  add  M  kft  a  &lt  tfteadcd  into  the 
Tieck  of  the  retort,  tb«  fa«  beiiig  rempred  «ld  ATgES-ZS 
parated,  there  was  emitted  a  jbwe  fi^  JcMt.  ^ih.ilM 

kSSi^Vlll^V''*^"^^  hence 
^  ^kil.?*'^"^  "flfeaed mth  contiSial'vomit- 
mSf..^  T**'  P*""  *■  '^'^     ^"'1  burnings  ia 

V  JKriihony,  and  drive  ir  out  thro' 

d^^^*^*^  Cfe  D,.*:^™-  ufed  to  make  i^ 

cifiom  With  a  lancet  ta  the  right  and  kft  la^uea,  ju^put  in  a 

ilcteoj 
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fetoii3  and  this  he  oftsii  tried  with  good  faccel%  gteatquajt* 
titiei  of  matter  dilchargiiig  itfdf  that  way. 

Jln  miverfal  ^Pre/ervative  ^ainfi  Infe^ion^  by  Dr.  Jac.  Jo. 
AVenceflaus  Dobraeniky  &  Nigto  Poote.  Phil.  CoUcO. 
lA"*  a.  p.  ao. 

WHatevcr  pcrfon  vifits  patients,  if  he  would  prefcrve 
himfelf  from  infcftion,  muft  be  fure,  io  long  as  he 
continaes  within  the  fphcre  of  their  fleams,  never  to  f Wal- 
low his  fpittle,  but  fpit  it  out;  for  this  author  is  of  opinion 
that  foutie  eafily  imbibes  the  infe6lion,  and  that  it  is  a  proper 
vehicle  for  conveying  it  into  the  ftomach,  where  it  produces 
its  fatal  cflfc^ls^  he  thinks  that  moft  difeafcs,  cfpecially  pefti- 
lential  fevers,  are  mfe^^ious;  that  this  proceeds  from  a  feminal 
ferment,  which  \&  emitted  by  the  patient  by  way  of  fteamfi  inta^, 
the.  ambient  air,  and  which  infeos  all  thinss  within  a  certain 
fphere  or  diftapce^  and  this  drawn  into  the  mouth  by  the . 
breath  is  apt  to  infe^  the  fpittle»  which,  being  fwallowed,  in- 
fisdt  the  ftomach,  and  fo  the  reft  of  the  body  ^  but  being  fpit 
out,  frees  the  bod^  from  infedbn  j  an4  theretbra  he  conceivea 
that  fabftances  of  a  ftron^  fcent  and  tafte  kept  in  the  mooths 
sad  chewed  to  promote  {pitting,  are  very  proper  and  neceffii^y 
6r  phyflcians,  fuigeont  and  apothecaries,  wno  are  obliged  to 
▼iiit  imeded  pcrlbnt. 

Jtdoidfk  Birth  joiniei  at  tie  Breaft.  Phil.  Collea.  N<»  %.  p.  ax 

TH£  S£  twQ  infant  bodies  began  to  be  joined  at  the  na- 
vel, each  having  all  its  parts  below  to  the  very  toes  di- 
ftin^l  and  Icparatcd  5  upwards  oerieath  the  breafts,  thefe  bo- 
dies divided  again,  and  become  diflin6l  and  feparated,  as  be- 
low 5  when  laid  fupme,  they  feemed  to  have  but  one  body 
where  joined,  but  when  turned,  there  was  a  deep  (arrovir 
between  both,  with  each  a  diftind  back-bone  $  each  had  nip- 
pits  in  their  proper  place  refpcAing  the  feveral  bodies,  but 
one  of  each  was  teen  before,  the  other  behind  with  refpeft  to 
the  whole  |  they  did  not  wake  andfleep  together,  they  lucked^ 
cried  and  ex<»ierated  a-part  ^  they  were  chriflened  J^uUd  and 
fPriftiUa^  tho'  both  femalet. 

.  There  .was  fuch  another  birth  in  WahSf''  and  the  children 
lived  (b,  long  till  tbey.  could  talk  to  each  odier,-  whicb'they 
did  in  tears,  when  they  thought  that  the  6ne  moft*  farviye  the 

other  5  but  both  happened  to  die  together. 
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A  new  Zufti'/okr  Year,  atid  a  perpetual  Almanac  ^  by  2)r*  R. 
Wood,   PhU.  Coilca.  N°  a.  p.  26. 

TH£  gaiter  Pig.  z  and  3.  Plate  V.  ihcws  the  number  of 
days,  30,  29,  3c,  29  ^  ?Sfff.  which  each  of  theie  twelve 
moiiths  of  the  year  is  to  have^  and  in  the  buckle  is  difcovered 
thro'  a  hole,  the  days  of  a  thirteenth  month>  31,  30;  31, 
30,  to  be  addedr  to  the  years,  2,  5,  7,  ro,  i  j,  15,  18,  21, 
24,  26,  2p,  32,  34,  ;7;  in  all  to  14  of  38,  4s  lif  acycle  be- 
hiiid,  which  being  l  uppofed  a  moveable  one  38th  part  every  year 
backwards,  or  contrary  to  the  months  in  the  garter,  its  revolu- 
tion is  com  pleated  in  38  years 5  and  the  38th  year  current,  or 
the  year  of  the  period  or  cycle  is  ftiewn  thro*  another  hole  j 
once  every  century,  or  to  one  year  in  loo,  add  one  day,  viz. 
to  the  firit  50th  year,  or  middle  of  the  century,  or  rather  to 
the  firft  70th  year,  (becaufe  the  firft  new  moon,  March  loth, 
1 58a,  happens  a  little  after  midnight,  and  after  the  vernal 
equinox)  and  then  to  every  enfuing  loothyear^  which  addi- 
tional day  being  omitted  every  ajoth  or  240th  century  will 
balance  the  account  for  ever. 

.  .The  cew  year  and  reckoning  may  beft  begin  with  the  verm! 
equinox,  or  rather  with  the  day  of  the  new  moon  happening 
near  midnight  about  that  time,  zs  Alarci?  10th,  16S0. 

.The  JEgypttan  hieroglyphic  of  the  year  was  a  ferpcnt  carved 
into  a  ciicle  or  ring,  with  the  tail  in  its  mouth  5  but  the  em- 
blematical garter  will  be  much  mor^  proper  for  Eri^landy  and 
is  fo  exadly  fitted  to  the  moon*s  motion  that  one  djiy  will  not 
be  loft  or  got  in  millions  of  ^ears. 

This  almanac  meafures  time  principally  by  the  moon,  and 
liadi  a  great  and  near  relation  to  the  annual  motion  of  the  fan 
or  earthy  the  unit  or  leaft  meafure  is  a  day,  and  the  garter  or 
luni-folar  year  wiU  be  at  a  medium  within  about  a  week,  or  a 
50th  part  of  the  true  folar  year  5  that  is,  fo  near,  that  the  dif| 
fcrcnce  will  not  be  diicemed  by  popular  oWcrvation,  and 
therefore  it  niuft  needs  anfwer  the  ends  of  husbandry  and 
other  civil  ailairs  tolerably  well,  and  come  often  neai*,.  arid  be 
fometimcs  pretty  exa6l ;  and  at  certain  periods  they  balance 
each  other,  and  have  a  kind  of  coincidence  or  agreement, 
much  better  than  the  fun's  courfc  has  with  the  account. 

The  ancients  generally  computed  their  time  by  the  tl^n, 
or  by  the  lunar,  or  luni-foUr  year,  as  mod  of  the  eaftcfn 
countries,  if  not  the  major  part  of  mankind,  do  ftill  ^  ^'hich 
year  cnnfifkd  of  real  months  to  the  number  of  12  for  the  moft 
^  Vol.  il.  T  P*^^ 
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part,  and  fome  years  i;:  It  is  plain  fioiu  i.  Sam.  c.  20.  «• 
18,  2^  compared  with  v.  27,  34  that  the  days  of  the  Jemflf 
month  were  the  lame  with  thofc  of  the  moon  ^  and  the  Greeks^ 
l^articulai  ly  th^  Atheiunnu  according  to  the  inllitution  of  their 
wife  legiHator  ib/o/;,  did  tiius  reckon  ■hcirtimc;  as  the  JRo;;;/t;/5 
alii)  did,  till  Julius  C^far  altered  rather  than  mended  the 
year. 

Among  the  Gretks^  Mem,  Calippus  and  Ibpparcbu^  im- 
proved  aftronomy  and  reftified  the  accounts  of  umej  Hippar- 
(  has  the  laft  of  them  floarilhcd  about  90  or  100  years  before 
jfidius  Ciffar  altered  the  year  5  yet  C^far,  or  his  aftronomer 
Soji^enes  followed  Calippus  in  framing  the  fitlMn  yc^t^fot 
CaUppui'i  period  of  ^6  yeare  confifted  of  17759  days  at  me 
fame  number  of  yuUan  years  do  5  about  three  ceotuncs  and  % 
.    half  after  C^ar,  the  council  of  Nice^  and  about  two  ccnturica 
«  after  that,  iDiotjyJius  Exignas  introduced  the  ^centmal  cycle, 
called  the  golden  number,  for  the  celebration  of  E^fiefi  fol* 
lowing  Meton,  the  firit  and  leafl  exaft  of  the  tbree,  of  rather 
.  both  Afcton  and  C<efar ;  two  mafters,  who  were  neither  of  tbextt 
the  beft,  and  who  would  after  fome  time  difagree,  and  remote 
to  a  grcaier  cliiunce  from  each  other^  tho*  both  C^f/J?r  and 
the  church  might  have  had  a  much  better  patern  in  ii///v?r- 
chuS'^  and  theie  their  miflakes  have  occafioncd  thofc  antici- 
pations ancl  differences  that  have  embarr.i (Ted  the  accounts  of 
time  •  and  tho'  many  have  propoied  laudable  methods  of  redi- 
fymg  thefe  accounts,  ytr  they  ftill  built  on  the  old  toundations 
which  were  infirm  $  Tape  Gregory  ^IH*  in  his  reformation  of 
the  calendar,  about  100  years  ago,  was  obliged  to  wave  the 
golden  number,  and  yet  he  has  only  palliated  the  difeafc  j  lb 
hard  it  is  to  cure  an  error  in  the  firft  concoftion. 

The  council  of  Nice  appointed  Eafter  to  be  kept  the  firft 
Sunday  after  the  firft  full-moon  after  the  aift  of  March hc^ 
caufe  the  vernal  equinox,  which  was  on  the  a  5th  in  our  Saviour's 
days,  did  theft  happen  on  the  aift;  and  therefore  the  Gre^. 
rian  reformation  has  brought  backihe  vernal  equinox  to  that 
day^  but  in  this  garter  year,  i'^^rwill  always  be  the  firft 
Sunday  after  the  firft  full-moon  of  the  new  year,  that  is,  after 
the  vernal  equinox,  according  to  the  true  inteiJt  and  meaning 
oi  the  x\iceiie  council,  or  as  it  was  in  the  primitive  times  j  afia 
be  but  a  week  moveable,  or  a  month  lefs  moveable  than  now, 
either  according  to  the  old  or  new  ilile  5  which  nuoht  perhaps 
have  prevented  the  difference,  or  ferved  as  an  expedient  for 
reconciling  the  weilern  and  eaikrn  churches* 

The 
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The  three  cycles  of  ATeton^  Calipptts  and  Jlipparchus  were 
all  of  them  too  large  for  the  fun,  and  primarily  intended  for 
the  mooBy  or  ibr  a  luni-iblar  year^  however,  that  Hifpar^ 
Cims  came  neareft  to  both,  and  very  near  the  mooQ*«  period. 

Perhaps  at  firft  view  Dr.  Wood's  period  of  )8  years  may  be 
looked  upon  but  as  a  double  Mstonic^  or  Semi  caUippic 
onfi,  fSc.  but  upon  farther  confideration,  it  will  be  found 
othcrwifej  for  the  periods  of  Mettm  and  Calippus,  as  alio  that 
of  Mippanbus  were  all  of  them  too  big,  not  only  for  the  fitn^ 
period,  but  aUb  for  that  of  the  moons  whereas  Dr.  WooJ^s^ 
on  Ac  other  hand,  is  too  little  for  eitner,  and  requires  on$f 
addtttonal  day  almoft  every  100th  year. 

Meton*s  19  years  cycle,  or  Emeadecaeteris  had  6^940  days, 
whole  double  is  13880:  Calippiii\  period  of  'j6  years  h;ul 
277 days,  whofe  half  is  13B79T*  HipparcbNs's  period 
504  years  had  11x055  days,  whole  eighth  part  is  i;879  vs 
Whereas  Dr.  ^rooJ's  period  of  58  years  iiaih  but  juft  15879 
days-  and  he  chofe  rather  to  take  the  revolution  of  the  moon 
than  that  of  the  fun,  for  his  chief  and  primary  nieafurc  of 
time;   becaufc,  firfr,    the  lunar    phafes   and  coniequently 
months,  are  more  eaiily  difcerned  than  the  lun's  annual  period 
even  by  the  meanefl  capacity j  in  the  next  place  the  obferva- 
tions  on  the  moon  have  been  more  numerous,  more  exa6l,  and 
of  far  greater  antiqoity  I  aftronomers  having  had  the  help  of 
eclip(es  of  very  diftaot  ages  for  their  guide,  in  finding^out  very 
nearly  the  true  meafureof  the  moon's  ntean  motion  3  lailly^ 
if  ipe  reckon  by  the  moon,  we  may  alio  do  thf  like  by  the  ^ 
fun  5  diat  is,  by  months  and  years  too^  whereas  00  the  con- ' 
trary,  reckoning  by  a  folar  year,  'months  are  only  empty 
names,  aiid  tn  meafuring  of  times  and  feafons,  the  moon  is 
rendred  of  no  ufe* 

A  wwlamfi  by  ilfr.  Boyle.   Phil.  Colled.       2.  p*  33. 

A BCD  Fig.  4.  Plate  V.  is  a  vcil^l  of  Luten  well  loldered; 
BC,  EF  are  two  bottoms  loldered  to  that  vcfTcl ;  EG 
is  a  pipe  foldered  to  the  above  boitoms,  whofe  aperture  is  m 
the  ^reat  cavity  F  A  5  H  is  a  hole  in  the  pipe  V  G  opening  be- 
tu cen  the  two  bottoms  BC,  JEF5  I  is  another  hole,  to  wiaeh 
IS  fo]f!ered  a  pipe  1  G  bciit  upwarcis  at  G ,  P  P  is  a  fni.ill  vcf- 
Icl  fit  to  receive  the  wick  of  the  l  imp  ;  LM  is  1  (lender  pipe 
cpen  at  both  ends,  and  ioldercd  to  the  cover  A  D  in  L,  and 
to  the  bottom  £F  in  M  ^  lo  that  by  that  pipe  the  external  air 
may  communieate  with  the  two  bottoms,  without  penetrating 
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into  the  cavity  A  F  ;  N  is  a  fhort  pipe  foMered  to  a  hole  in 
the  cover  A  D,  fo  that  thereby  oil  may  be  poured  into  the  ca- 
vity A     and  it  may  he  afterwards  flopped  ciofe  with  a  cork: 
Por  the  filling  up  this  machine,  you  muft  iiop  the  aperture  G 
of  the  pipe  I G  with  a  long  tube  fitted  for  that  purpofe,  i|t 
aUb  the  upper  end  of  the  pipe  LMmuft  bedofe  flopped,  theii 
let  the  oil  be  poura^  in  by  the  aperture      after  which  N  isto 
be  Ihut  m  es^a^ly,  and  both  the  others,  wa».  G  and  L  to  be 
opened ;  thep  the  oil  will  run  thro*  the  pipe  I G  and  fill  the 
veffel  P,  till  itsfurface  be  in  the  lame  level  with  the  hole  H « 
Now  it  is  eafy  to  fee  that  this  lamp  is  free  from  all  the  incon- 
vcnicr.ces  Cafdcir's  lamp     lubji  Li  to  j  for,  firfl,  the  air  docs 
-  not  get  into  it  by  flirts,  as  it  docs  m  Cardans  himp  j  but  when 
the  oil  in  P  P  is  walled  and  coipes  to  have  its  furface  lower 
than  the  hole  H,  the  oil  from  the  caviry  A  F  runs  gently  into 
*EP,  bccaufe  its  pl-^ce  in  th^^  cavity  A  F  is  eafily  fupplied  by 
the  external  air,  which  gets  up  into  the  faid  cavity  A  F  thro* 
fhe  pipe  I.  M  and  the  hole  H ;  Secondly,  when  the  air  con- 
tained in  the  cavity  A  F  comes  to  be  rarified  by  heat,  it  drives 
out  much  oil,  and  fo  may  choak  up  Cardan^ s  lamp  -  but 
in  this  the  oil  being  fb  driven  out  gets  into  the  fpacc  be- 
tween the  two  bottoms,  as  well  as  into  the  ycflel  P  P  j  now 
tlic  f\id  fpace,  on  account  of  its  largenefs.  receiving  twenty  or 
thirty  times  more  oil  than  the  veflel  P  P,  it  follows  that  the 
I'urfice  of  the  oil  therein  rifes  twefity  or  thirty  times  lefi  than 
if  all  the  oil  had  been  driven  into  the  faid  veflel^  therefore 
Virhen  we  fill  the  lamp,  we  muft  take  care  that  the  pipe  L  be 
well  clofed^  lb  that  the  air  between  the  twd  bottoins,  finding 
fio  paCTagp  may  keep  the  oil  from  filling  that  fpace,  which  by 
that  means,  wnen  the  hole  L  is  open.  Will  be  fit  to  receive  the 
oil  driven  by  the  rarefaftion  of  the  air  into  the  cavity  A 1^ : 
Thirdly,  the  oU  being  always  kept  almoft  at  the  fame  diftaoce 
from  the  flame,  the  wick  will  not  he  quickly  confumed: 
Fofirthly,  you  haye  the  cpnveniency  of  putting  new  oil  into 
fhe  lamp  without  moving  or  cxtinsui/hing  it,  only  clofing  up 
G  and  i,  and  pouring  tiic  oil  thro'  N,  as  Wii^  i^itl  above. 

Mnitely  iti finite  Fraftionsj  2)k  Rob.  Wood.  Phil. 
^        •      '  Colleft.  N<>  3.  p.  45. 

IKfinitcly  infinite  fraflions,  or  all  the  powers  of  the  frac- 
tions, whofe  numerator  is  x,  arc  all  of  them  together 

cc^ual  to  I. 

J       •  •  • 

A,  ^ 
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3  =  4  '"^  ^^^^  ^5^*^^* 

7  ^ r<f  i^'^^* 

A  is  a  feries  or  rank  of  abfolutc  numbers,  or  rather  of  all 
the  fraflions,  whofe  numerator  is  i,  which  is  fuppofcd  to  be 
co;itmucd  downwards  infinitum:  R  is  another  ieries  of  all 
the  roots,  whofe  numerator  is  of  all  the  powers  ot  fuch  frac- 
tions, fuppofed  likewiie  to  be  continued  downwards  in  infaii^ 
turn:  P  are  all  the  refpe^ve  power*  of  fuch  fxd^&iom^viz. 
i<[aares,  cubes,  or  fb  many  ranks  of  geometrical  propor* 
tionals,  fuppofed  to  be  continued  in  infinitum^  both  to  the  right 
hand,  and  aifb  downwards. 

Lemmay  Each  of  the  laid  ranks  of  .powers,  together  with 
iheir  rcfpeflive  roots»  is  equal  to  each  of  thie  &vcral  njumbera 
under  A  refpedivelv. 

S)m0ifira$iim^  It  from  the  line  ab^  Fig.  5.  Plate  V.  you 
take  for  inftanf:^  7  part  towards  4>  iiippofe^ri  and  alfi>  from 
the  other  end  of  the  fame  line  ah^  yoo  take  two  fuch  parts,  or 
S  parts  towards  fi|ppo&  b  dy  vis^.  a  number  of  parts  leis  by 
two  than  the  whole  line  ab  was  firft  iiippofed  to  be  divided 
into,  there  will  remain  the  line  :=  :=z  j  o{  ab-y  then 
again,  if  from  cd  you  take  f  thereof  towards  ^,  fuppofe  re,  and 
from  the  other  end  J  ^j,ns  ot  the  fame  cdy  fuppolL^  dj\  there 
will  remain  only  ef::^ce  —  ^o^cd-y  and  if  you  ftill  go  on  to 
take  (,n  tfie  iidc  towards  a  j  part  of  what  was  taken  lad,  and 
twice  as  much  on  the  other  fide  towards  ^,  there  will  be  found 
between  the  two  lines  lall  taken  always  \  remaining  of  the  line 
from  which  they  were  taken,  from  wluch  \  part  there  may 
flill  after  the  fame  manner  be  luppoled  to  be  taken  two  other 
fuch  lines,  hut  ^f  this  be  fuppofed  to  be  a6lually  done  an 
infinite  number  oi  times,  then  there  will  nothing  more  roiuain, 

and 
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and  ib  the  continued  divifion  on  either  .fide  will  come  exactly 
to  the  point  ^,  fuppofiog  ag  to  bei  of  4^,  and  hgz=L  xag-, 
for,  bccaufe  that  which  was  taken  away  towards  'b  was  always 
twice  as  much  as  that  taken  away  towards  4,  the  total  fum  of 
all  the  linesnaken  away  towards  which  all  together  make 
up  the  iinc  niuft  be  twice  as  much  as  the  line  ag^  which 
is  the  total  lum  of  all  the  lines  taken  away  towards  ^,  visa, 
i?  fr  zz  2  ag^  and  confequcntly  ^  agt  or  the  whole  line  at^ 
is  equal  to  5       and  conicquently ~ -I  of        QiE.  D. 

The  like  conllruflion  and  dcinonftration  may  be  made  ufe 
of  in  faking  away  any  other  part  of  any  quantity,  and  the  like 
part  again  ot  the  firli,  and  io  in  infinitum'^  the  total  fum  of 
all  the  parrs  lb  uken,  or  fuppoied  to  be  taken,  Aiall  be  equal 
to  any  certain  quantit^r^  or  part  or  fraAion^  whofe  denominator 
ihall  be  lels  by  an  unit  than  the  denominator  of  the  firft  men* 

— ^e.  And  fo,  that  which  the  incomparable  Jifcbimeies, 

in  fquaring  the  parabola,  has  only  demonftrated  in  pne  parti* 

^ttlar  cafe,  ^i^.  +  A  +  (J  +  I7<  ^ 

with  a  huge  apparatus  of  preliminary  propofitions,  amounting 
to  a  whole  book,  is  here  univerfally  dcir.on(t rated  in  all  cafes, 
which  are  infinite,  and  by  a  very  fimple  and  cafy  mediod,  in 

Dei  Carte way.  ^  '         . ,  ,  - 

Now  if  each  of  the  did  ranks  of  powers,  together  with  their 
rcfpe^live  rooti,  be  equal  to  the  feveral  numbers  of  fraf^iona 
under  A,  as  is  demonftrated  by  the  lemma  5  then  is  A  tfaefani 

ot  rhcni  ill,  or  equal  to  them  all 5  that  is,  R-j-PssAs^R 
--j-^  I  j  for  R  is  the  fame  with  A  — or  i,  or  bat  one  infi- 
nite part  bigger  5  wherefore  P  =  i,  Q:  E.  D»  W»«  infinitely 
infinite  frafiions  are  equal  to  an  unit,  viz.  to  the  leaft  integer 

roor.  * 

-Hence  it  appears  j  i.  Thatthere  is  a  progrcflion  r;/ /;?/^/V/v;7?. 
1.  That  there  is  a  progrefrion  not  only  to  one  infinite,  bur  to 
fcveral  infinites,  or  rather  to  infinite  infinites.  5.  That  this 
may  be  cffefted,  that  is,  that  this  calculation  may  be  made  by 
a  very  finite  and  llender  capacity.  4.  That  this  whole  pro- 
.greifion>  or  thcfe  infinite  progreffions  may  be  numbred  or 
fiimmed  up.  5*  And  that  into  a  fum  not  only  imr  infinite,  but  , 
£>  yety  fmal)  as  to  be  lefs  than  any  number :  It  appears  further, 
^  '     :  '  that 
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diit  IcHtte  infinites  uc  cqaati  odiett  ineq«al«  and  that  on0 
infinite  it  eq^ial  ta  twa»  t;bree»  or  iiiOfe«  either  fioitea  er  infi* 

nites. 

Experiments  made  mtb  the  liqmi  and  foUd  Pholfiliorus^  i^y 
2)r.  Fred.  Shrc,    Phil.  Colka.  N«  3.  p.  48- 

THE  liquid  and  folid  phofphorus  do  not  materially  differ, 
being  both  made  oi  1  ubitances  taken  from  a  human  body  ^ 
the  liquid  is  a  fubftance  mixed  with  a  liquor,  that,  tho'  it 
burns  when  in  a  foild  mafs,  will  not  ofiFcnd  the  molt  tender 
hand^  this  phofphorus  retains  not  very  long  its  light,  if  ciofo 
ibppedttpj  yet  in  one  fort  Dr.  Slare  obferved  a  kind  of  fiafh- 
ing  fix  or  leven  times  fuccefiively,  tho'  the  ^lais  were  clpfely 
flopped:  The  other phofphoros  which  is  folid,  differs  not»  aa 
was  faidi  materially  from  the  fhud,  being  made  for  the  moft 

Efroitt  urine  ^  and  tbedo£lor  was  perfwaded  it  might  as  well 
la^  of  bloody  if  it  could  as  eafily  be  had  in  great  quanti- 
ika  as  iirine»  fincc  the  latter  is  the  Serum  of  b£od  ftrained 
lliro*  the  kidneys :  In  this  preparation,  we  have  not  only  the 
comaoD  analyu  into  phlegm,  ipirits,  volatile  lalts,fulphurs,  or 
oi]s«  but  divers  other  extraordinary  appearances  before  this 
gran  l  produci  :  The  fubftance  of  this  phofphorus  may  be  made 
as  tranlparent  as  any  resinous  body,  and  will  melt  like  wax  in 
warm  watery  and  when  cokl,  is  excctilirjg tou.oh,  and  cuts  like 
Jjti/ia  Corf  If  a,  or  rather  foniewhat  harder  5  when  it  is  all  under 
water,  it  ceales  to  iliine,  but  whenever  any  part  of  it  chances  to 
emerge  or  get  into  the  air,  tho'  theglafs  be  hermetically  fcaled^ 
c  r  pcrfc^lly  fhut,  yet  it  will  fl^mc  :  Dr.  Slare  kept  it  m  a  Jarg^ 
glafs  without  water  for  ieveral  days,  and  yet  it  continually 
ihooe  with  little  or  no  diminution  either  of  its  light  or  weic^ht : 
Having  written  with  the  pointad  end  of  a  lc&  vigorous  phoi^ 
phorua  Ibme  words,  and  removing  them  into  the  dark,  the  cha^^ 
ra£lers  appiesired  very  radiant  and  legible,, like  words  written 
with  a  beam  of  light  ^  and  if  theie  letters  be  carried  to  the  fire« 
and  fiifiered  to  ([row  warm,  they  will  preiently  tarn  into  dark 
hm»f  aiid  remaui  as  long  at  good  ink  may  be  thonghc  to  dp? 
This  light  is  very  difiiifive,  for  having  weighed  ont  grain,  and 
oonnterpojied  it  in  good  fcales,  it  continued  to  flame  in  the 
open  air  for  (even  or  eight  days,  and  looking  clofe  upon  ir,  it 
emitted  a  white  flame  into  the  ambient  air,  which  a  larae 
piece  does  very  remarkably  ;  Atrcr  all  had  been  burnt  our, 
there  remained  no  afhes  or  recrements,  fave  only  a  little 
m^^Wrg  of  a  ibmcwhat  acid  taile^  a  krger  piece,  he'iv.^, 

fuf&rud 


1 


Digitized  by  Google 


1^2  M  E  M  O  I  R  S  o/  fie 

filtered  to  burn  out,  yielded-more  moiftiire,  which  tailed  like 
a  weaker  Okum  ^Upturis      CoMfOMm  4  its  fume  ileems  fiU- 

I^hureous,  both  on  account  of  ita  inflamiiiabilityy  as  that  it  nmr 
oies  nor  i^ifibl?ed  in  water*  ...  . 

jt  Wi9  to  hop  Shortfighted  ncfs 5    2)r.  Hook.   Phil,  Collet 

M**  5.  p.  59. 

DR.  Ihok^  h;iving  found  by  many  trials,  that  fome  H.ort- 
(ighted  perfons  could  find  little  or  no  relict  by  the  ufc  of 
concave  glaffes,  for  feeinfr  obje^s  di(lin61  at  any  diiiance,  con- 
fidercd  whether  convex  ghiflts  might  not  be  made  ufeful  for 
that  purpole,  and  perceiving  that  any  one  may  be  made  fhort- 
fighted,  by  lookmgthro'  a  deep  pair  of  fpcftaclcs,  fuch  as  old 
men  ufe  ;  he  concluded,  that  what  fflafles  fhould  make  this 
man,  whiill  looking  thro'  thcfe  fpc(5lacles,  to  ice  things  at  a 
greater  diilance,  would  alfo  afTift  any  other  naturally  ihort- 
iighted  ^  he  then  confidered,  that  by  the  help  of  a  convex-glafs 
pkced  between  the  objed  and  the  eye,  the  image  of  the  objeA 
may  be  made  to  appear  at  any  diflance  from  the  eye  ^  and 
conleqaently  all  obje£ls  may  thereby  be  made  to  appear  at 
any  convenient  diftance  from  the  c\  c :  fo  that  the  fhort*fsghted 
eve  will  view  the  piflare  of  the  objc^,  in  the  fame  manner  as 
i^  the  obje£l  iffelf  were  in  that  place  ^  but  then,  becaufe  the 
piiflures  are  inverted^  it  will  leem  oncoath  to  one  not  ufed  to 
fee  them  in  that  poftutOi  he  therefore  bethought  himfelf  of  the 
following  expedients ;  i.  If  it  be  only  to  read  what  ia  printed  or 
written^  there  is  nothing  more  required  than  the  inverfion  of  st» 
and  then  to  hold  the  convex  at  a  due  diftance;  for  the  picture 
of  the  letters  wHl  appear  cre£l  in  the  due  place,  fer  the  eye  to 
fee  and  diftinf^uifh  them  very  plainly.  %,  For  feeing  to  write, 
this  is  the  bell  expedient,  viz.  that  the  (liort-fi^htcd  pcrlbn 
fliould  firft  learn  to  read  with  his  nak  d  eye  upfidc  down. 
5.  For  diftinguifliing  objcds  at  a  dillancc,  he  afferts  from  his 
own  experience,  that  with  a  little  practice  of  viewing  objects 
invertcci,  one  (hall  attain  to  as  ^ood  an  idea,  and  as  true  a 
knowledge  of  ail  manner  of  obje^,  as  if  leen«rc&  in  their 
natural  pofturc. 

befi  Form  cf  Horizontal  SmIs  for  a  Mill  5  by  2)r.  HooL 
Phil.  Collea.  N**  5,  p.  61. 

THE  invention  i^.  founded  on  the  fame  principle  with  that 
of  the  lading  of  Ihips,  and  other  vcflels  upon  the  lea; 
upon  difpoiing  and  ordering  of  the  vane  or  ikii  in  fuch 
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t  tttaflner  as  to  ftanct  in  the  be  ft  poflurc  it  is  poflible  to  move 
the  Jltmsofthe  mill,  or  the  bcxiy  of  the  fhip:  The  iit  li  pruKi- 
pie  then,  which  is  common  to  both,  is  that  the  vane  or  lail  be 
as  near  as  poirible,  a  pcrfefl  plane  and  imooth  iuriace,  wuhoiic 
any  bellying  or  curvity :  Secondly,  that  the  air  may  have  as 
many  palTagcs  between  the  parrs  of  the  vane  or  fail  %s  poCTible; 
that  the  moved  air  tnay  come  to  it  as  freely  as  may  be,  without 
being  intercepted  by  a  ftagnant  air  before  it,  to  impede  or 
divert  its  force:  Thirdly,  that  the  plane  of  the  vane  or  fail  be 
put  in  the  middle  inclination  between  the  way  of  the  wind  and 
that  of  the  arm«  or  that  of  the  body  of  theihip:  LetAfi» 
Plate  V.  reprefem  the  ilream  or  current  of  air  or  wind, 
moving  from  A  to  B»  and  let  C  reprefent  the  centre  of  the  axii 
Or  fpituUe,  ftanding  perpendicular  to  the  horizon,  upon  which^ 
«l  tw  top,  is  fixed  at  right  angles  the  piece  DH,  making  tha 
tiro  arms  CD*  and  CH,  upon  the  ends  of  which  the  vanes  MN 
ait  moved  On  fpindles,  io  as  that  the  idane  of  the  vane  do 
always  ptfi  thro*  the  fioiiit  D  $  I  fayi  tnefe  vanes  ip  ordered 
irill  be  alarays  placed  in  the  mbft  advantageous  pofition  fer 
moving  the  arms  round  upon  the  faid  fpindk,  whofc  centre  is 
C,  in  the  order  ofDEFGHIKLD.  • 

I.  The  vanes  at  D  and  H  are  placed  in  the  moft  advanta- 
geous fituation  poflible  in  thole  two  points^  for,  firft,  the  vane 
M  N  at  D  being  to  move  dire6lly  agamft  the  wind,  the  moft 
advantageous  direftion  is  to  turn  its  edge  directly  agiinft  it, 
Thereby  to  give  the  leaft  refiftcince  poflible,  that  being  the 
only  point,  m  which  the  vanes,  iuppofcd  only  a  furface,  draws 
not  j  and  {econdly,  the  vane  M  N  placed  at  H  flands  the  moft: 
advantageoufly,  becauie  its  motion  being  dired^ly  from  or  be* 
ibrt  the  wind,  it  flands  full  crois  or  oppodte  to  its  motion. 

a*  The  vanes  at  E|  F,  G,  and  1,  K,  L  (tand  the  moiladvan- 
tigeoiiflyy  becaufe  they  divide  the  angle  between  the  way  of 
dM  wioa,  and  that  of  the  ahns  in  thofc  .  points  into  two  equal  . 
fiflii  and  confequently  the  wind  impreffes  the  greateft  force  id 
thi  mffft  ivtc&  way  5  for  it  is  eafy  to  be  demonftrated^  that  the 
fivcti  impttfled  on  the  vane  by  the  wind,  is  perpendicular  to 
tfiefor&ee,  and  confii^aently  that  the  obliquity  or  the  force  to 
the  way  of  die  armt,  locr^ied  by  the  vanes  ftanding  more  full 
againft  die  wind,  will  have  a  lefs  proportion  of  power  to  pro- 
mote its  motion,  than  in  the  poflure  here  let  ^  and  fuppofing 
the  vanes  fet  /harper  to  the  wmd,  the  diminution  of  the  force 
-.mpreiTed  by  the  wind  on  its  furface,  will  be  greater  than  the 
^Lugmentation  of  iu  power,  by  hemg  moved  more  dire^ly  to 
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the  way  of  the  arms :  The  vane  may  be  &  ordered,  at  always 
to  iiand  in  this  pofltion^  for  let  the  vane  be  equally  expanded 
on  each  fide  of  its  axtSi  by  whick  the  preSuce  on  its  exifc- 
fiiitiea  are  always  ooanterpoifed  $  then  fatten  on  the  lower  end 
thet^of  a  wheel*  in  diameter  about  f  of  the  length  of  die  ams 
from  hole  to  hole;  then  fix  a  whed  upoi)  the  fwne,.  in  nrhich 
the  fp  indie  of  the  arms  do  move,  of  naif  thediameter  of  the 
former^  and  containing  half  die  number  of  teeth ;  then  by  a 
third  Imall  wheel  fixed  under  the  arras,  of  a  convenient  bigneis^ 
communicate  the  motion  of  the  one  to  the  other  j  for  by  this 
means,  each  vane  being  fo  provuletl,  they  will,  when  once  fet 
right,  alw.iys  continue  to  be  moved  apd  dilpofed  in  the  true 
pofition  dciued.    Sec  fig.  7. 

This  contrivance  will  not  only  be  ufcful  for  all  manner  of 
common  windmills,but  aHb  for  water-mills  on  rivers,  where  no 
dam  can  be  made,  as  may  aUb  the  perpendicular  vanes  of 
other  mills. 

Yet  whatever  men  may  imagine  concerning  horizontal  vanes. 
Dr.  Hook  doubts  there  never  will  be  found  a  better  and  more 
advantageous  way  for  receiving  the  ilrength  of  the  wind,  or 
motion  of  the  air,  than  perpendicular  vanes  made  ot  a  true 
form,  ib  as  that  every  part  may  draw  alU^e. 

^xferimefits  with  the  Phofphorusj  by  29r.  Pfed.  Slare. 

Fhil.  ColleaN%.  p.  84. 

IN  order  to  try  the  elafticity  of  this  fliining  fubftance,  when 
brought  to  a  flame,  Dr.  Siare  made  the  fbllowtng  expert- 
tnent;  he  conveyed  a  quantity  of  it  into  a  (mall  bubble  of  gl  ifii, 
as  big  as  a  nutmeg,  but  blown  very  thin  in  the  flame  of  a  lamp, 
thatfb  it  might  more  afifeSed  by  the  elafticity  of  the  fub- 
ftance  expanding  itielf  into  flame ;  then  he  hermetically^fealed 
up  the  era  of  the  ftem  of  this  glafs  bubble,  fo  that  no  air,  nor 
arty  other  thing  could  efcape  without  breaking  if;  after  which 
he  approached  the  fealed  glafs  to  the  warmth  of  the  fire,  and, 
as  he  cxpe^rcd,  foon  found  u  kindle  into  a  kind  of  flame,  and 
conriniic  to  do  fo  by  emitting  fiames,  and  as  it  wer^:  filling  up 
rhc  whole  capacity  of  the  jglais  for  fomc  little  time;  aOcr 
which  it  Icemed  to  be  extinj^uifhed,  without  breakino;  rhe 
glafs,  or  lo  much  as  cracking  it :  That  he  might  latisfy  hiinfelf 
uhat  this  flaming  matter  did  refolve  into,  he  made  another 
fmall  bubble  with  a  pretty  tube  for  the  neck,  and  left 

it  open  a-top,  to  be  as  a  chimney  to  the  fire  below  in  the  ball  ; 

thcu  he  made  the  matter  to  flam9  as  beforci  by  bringmg  it 
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to  the  fire,  and  he  found  both  the  neck  and  upper  part  of  the 
•bubble  lined  with  a  ycllowifti  fulphur,  which,  tho'  thuafab* 
limed,  was  not  yet  wholly  diveited  of  itiihining  property  ^  but 
when  a  littk  warmed,  the  whdkbabblcivouid  mine :  In  order 
to  try  at  what  rate  it  would  bum  in  the  open  air,  he  made  a 
piece  of  it  flame  merely  by  bringing  it  to  the  warmth  of  the 
ire,  and  he  found  it  burn  like  •  piece  of  nttrr,  but  without  any 
OE^fion,  (of  it  only  flamed  away  pretty  briik:  .He  farther 
oUerved,  that  it  leaves  a  red  tenacious  matter  upon  its  going 
eut,  not  unlike  to  red  wax,  and  ib  bitter  as  to  iet  the  teeth  on 
edge,  and  diflblve  iron :  Upon  cxpofing  a  large  piece  of  it, 
Aat  was  carefully  weighed,  it  continued  a  great  while  lliininfi^ 
before  the  light  was  quite  extineuifhcd  j  and  cxanuning  the 
quantity  of  the  liquor  that  it  refolved  into,  it  was  not  a  little 
Hirprizing  to  find  it  thrice  at  leail  its  firft  weight;  fome  that 
tafted  of  It,  called  it  fpirit  of  fulphurj  others,  Ipint  of  fait: 
Upon  putting  a  confiderable  piece  under  a  glafs,  and  upon  the 
third  and  fourth  exhauftion,  by  which  the  glafs  was  very  well 
emptied,  its  li^ht  was  much  increared,  and  upon  re  admitting 
the  air,  it  returned  to  its  former  duUnefs:  Endeavouring  to 
How  it  up  into  a  flame  with  a  pair  of  bellows,  it  fecmed  to  be 
quite  extmguilhed,  for  it  was  a  good  while  before  any  light 
appeared ;  All  liquors  are  apt  to  extinguifh  this  light,  when  • 
the  matter  is  plunged  into  ^^ms  neither  will  it  ihine  or  burn, 
dip*  you  boil  it  in  the  moft  inflammable  li^uora,  even  oil  of 
olivci,  fj^it  of  turpendnc,  or  fpirit  of  wine« 

Roman  Urns,  and  other  J'Hiqutties  near  Yorki  hy  2)r.  Lifter. 

Phil.Coilea.K*^4.  p.  87. 

TDO  AfJtiJ  urns  are  &und  in  feveral  places  throughout  the 
whole  kingdom^  but  the  difierent  workmanf^iip  of  thefe 
vefiels)  their  compofition,  imd  the  places  where  they  were 
made,  have  been  little  obferved :  At  Tark  there  were  found,  in 
die  road  or  Rman-&rcct  without  Midfelgatey  and  likewife  by 
the  river  fide,  urns  of  three  difierent  tempers,  vm.  i.  Of  a. 
biaeifh  grey  colour,  with  a  great  deai  of  coarle  fand  wfought 
in  with  the  clay.  2.  Others  of  the  feme  colour,  having  either 
a  very  fine  fand  mixt  with  it  full  of  Mica,  or  cat-filvcr,  or  made 
of  clay  naturally  landy.  9.  Red  urns  of  hnti  cl.iy,  with  little 
or  no  land^  thefc  pots  tliroughout  arc  quire  of  a  red  colour 
like  fine  bole;  alio  many  of  thcfc  red  pots  are  elegantly 
adorned  with  figures  10  baj^  relievo^  anduiually  the  workm  in*s 

U  z  ^  name. 
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riame,  which  others  have  millaken  for  that  of  the  per{bh  buried 
there,  as  yanuariuSy  and  fuch  like  is  found  upon  the  bottom  or 
cover  ^  and  that  very  name  Dr.  Lifter  had  feen  upon  feverai, 
red  pots,  both  at  Tifrk  and  at  j/Uhroug^^  thefe  are  vsu£nifhai 
both  iniide  and  our,  of  a  bright  coral  colour:  The  eoiBpQ&tios 
of  the  firlt  fort  of  poto  affprclcd  the  fkttt.  hint  of  difcoirenog 
places,  where  they  were  tD|de,^  the  one  about  Mid*aM^  hetw^tn 
Wilhrfoffe  and  ^^r;7^j^  on  the  J*^,  fix  milci  ftoni  2i^rft,  in 
the  fanid  hilic^  or  rifing  ground,  where  now  the  wtneoifi  The 
other  Roman  pottery  on  the  faod  hilk  ^  Simtw^  net  tu  off 
Sregg  in  Lincohpirti  In  the  iirit  place.  Dr.  Xi)br  fimidt 
broken  pieces  of  urns,  flag,  and  ctndm^  at  the  utter  plaee 

'  there  are  ilill  remaining  iome  of  the  very  fbroaces»  vho& 
fuins  he  takes  to  be  thbfe  Met  a  or  Itndy  hillocks  5  it  is  icaiarl(» 
able  that  both  the  above  menttoned  potteries  are  within  kft 
than  a  mile  of  the  Roman  road^  or  military  high- way :  The 
Ro)::a}i  urns  above  dclcnbcd,  differ  in  thcfe  particulars  from 
whar  pots  arc  now  ufually  made  amongll  us ^  i.  That  rhey  arc 
vvuthouc  all  manner  of  glazing  with  lead,  which  perhaps  is  a 
modern  invention.  2.  That  a  far  greater  quantity  of  f^^nd  than 
clay  is  ulcd,  which  alone  made  it  worth  their  while  to  bring 
their  clay  to  the  iand  hills.  3.  That  they  were  baked  either 
more  gently,  aiter  lunt^  and  thorough  drying,  or  inclofed  with- 
in certain  coifins,  to  defend  them  from  the  immoderate  contaft 
of  the  flames,  and  that  the  rather,  as  there  feem  to  be  frag- 
ments of  fuch  things  to  be  found  ;  it  is  certain  the  natural 
colour  of  the  clay  is  not  altered  by  burning,  fo  that  both  the 
degrees  of  heat  and  manner  of  burning  might  be  diflfercnt-; 
ana  Dr.  Liftfr  was  told,  that  one  of  thefe  potfherds  baked 
over  again  in  our  ovens  will  become  red  agiun:  As  to  the 
:two  lalt  kinds  of  urns,  it  is  likely  the  £ril  of  them,  with  their 
particles  of  MivA  therein,  were  madeof  a  fandy  blueclay«  ajad 
which  abounds  in  the  weflernmouittains  of  Yorkfiire^  and  par- 
ticularly at  Carhtofif  not  far  from  Ickky^  a  Roman  flation :  The 
red  urns  ieem  to  have  been  their  mafter-pie^e,  wheielntbry 
Aiewed  thegreateftartfand  {cemed  to  glory  moft,  and  to  etemiae 
their  names  upon  them:  Their  manner  of  glaaing  is  fiurmore 
:  elegant  aodmore  durable  thaii  the  modem  way  ofleading,  whicb 
'is  apt  to  crack  both  with  moiftttre  and  heat ;  and  at  tba  fire  it  ia 
certainly  unwholefbme,  by  reaibn  of  the  fumes  lead  ofiaally 
emits,  being  a  quick  evaporable  metal;  this  ancient  glazing 
feems  to  have  been  done  by  the  bruih  or  dippingj  for  lioth  in- 
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fide  as  well  as  outfide  of  the  urn  are  glazed,  and  that  before 
baking :  And  iotDQthing  of  the  materials  of  it  feems  to  t^e 
hinted  at  by  ¥Uriy  Hifi.  Naf,  Lib.  3^.  c,  19.  Fi6iili0  ck  bitw- 
mine  ivfcrifta  non  dekntur^^  the  paintipg  of  pots  with  birutpep 
is  indelible  j  and  again  Lib,  3  5.  p.  i^.^irjgi  folidas  ex  bitif* 

I  mue  Sratuas,  the  bitumen  finks  into  Iblid  ft$itues,  which  is 
fomething  more  than  glazing :  The  great  plenty  of  thefe  urns 

!  found  in  many  jparts  of  England  fcems  to  argue  them  of  the 
Englijb  manuta6ture,  and  poCfibly  wrought  at  the  Sole-mines 
in  Cleveland,  of  which  clay  alone  they  feem  to  be  made  5  for 
that  the  b4rren  traft  of  land  called  Slack-moor  was  well  known 
to  the  Romans,  the  jet-rings  taken  up  with  thelc  urns  do  fuffi-  . 
ciently  ihew  :  Now  jet  4nd  bole  are  no  where  clfc  to  be  found 

1    in  England  but  in  that  tra(3i  being  fofTils  peculiar  to  thefe 

I  mountains;  of  thele  jet-rings  fome  are  plain  and  others 
wrought,  but  all  of  them  of  an  extraordinary  bi^nels,  being 

'  at  leaft  three  inches  diameter,  yet  the  inwaid  bore  is  not  above 
an  inch  and  a  hi^lf,  which  tnakes  them  too  little  for  the  wriits 

I    of  any  man,  as  they  are  much  too  big  for  the  fingers^  fo  that 

'  probably  they  were  never  wore  either  as  Armillds  or  Annuity 
oracelets  or  rmgs :  And  now  that  the  Do^or  is  upon  the  fub- 
jcft  of  Roman  day-work,  he  takes  notice  of  Cambden*s  opi- 
nion, who  would  have  the  obelifts  at  Surrow  Sri^s  to  be  ar- 
tificial, when  they  are  nothing  lefs,  being  made  ot  one  of  th^ 
moll  common  forts  of  ftone,  viz,  of  a  courfe  rag,  or  mill-ilone 
grit;  doubtlels  the  bignefs  of  the  ftone  furpriicd  him,  either 
not  thinking  them  portable,  or  perhaps  not  any  Englijb  rock 
fit  to  yield  natural  ftones  of  that  magnitude  ;  but  they  are  cer- 
tainly Roman  monuments,  becaufe  pitched  near  Jfurium,  ^ 
very  noted  and  known  Roman  ftation ;  befides  that  thefe  are 
trifles  compared  with  the  Icaft  obelilks  sit Rome:  And  as  to  the 
rocks  whence  they  might  be  hewn,  there  are  many  of  th^tt 
ftone  near  the  river  Nid,  and  upon  the  foreft  of  Knarsbourg^ 

'  and  a  little  about  Ickley,  another  Roman  ftation  5  within  i5 
niiles  of  Surrow-Sri^gs  there  is  one  folid  bed  of  this  very 
ftone,  whofe  perpendicular  depth  alone  will  yield  obelifks  at 
leaft  30  foot  long;  and  yet  at  Rudftone  near  Surlingfon  in 
the  Torkjhire  TVoalds,  full  40  miles  from  theie  quarries,  is  an 
obelilk  of  the  very  fame  ftone,  /hape  and  magnitude  of  thefe 
abovcmentioned :  And  it  muft  be  obferved  that  almoft  all  the 

i  Roman  monuments  here  in  England  were  of  this  fort  of 
ftcne.  2.  .  . . 

Afirarj^ 
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^  ftravi^c  Jtppearance  in  the  Air;  ^  fDr.  Andrew  Spolc* 
Phil.  Colkd.  N**  5.  p.  145.   'frmjlated  from  the  Latin. 

IN  Mi^  1^79  as  Dr.  Sfok  was  travelling  to  Uffai ibaiething 
^  extraordinary  aopeared  to  him  upon  a  certain  eminence 
aear  the  city  yonekopingy  under  which  at  the  diftance  of  ' a 
auarter  of  a  mile  lies  a  lake  of  frefh  water  called  the  Wetter  $ 
tar  on  the  furface  of  this  lake,  which  wa^  then  pcrfe^lly 
finooth,  there  beinc  no  breath  of  wind^  the  ifland  Wifinsburg 
wasreprefented  info  lively  a  manner  as  not  to  be  escceeded  by 
Ac  moft  ikilfal  painter  $  ne  could  diftinguifh  the  windows  (nF 
Ac  houfist  ^uid  the  men  from  the  woment  tho'  the  iuand  itfelf 
was  not  then  in  vievy  becaufe  of  the  interpo|ing  hills,  and  tfao* 
it  was  at  the  difiance  at  leaft  of  3  7  ^eif^milest  ten  of 
which  make  nearly  a  degree;  the  fun  was  then  iafr  rifin,  and 
the  Do£lor's  eye  was  between  the  place  in  the  lake  where  the 
appearance  was  reprcfented  and  the  fun  5  but  when  he  quitted 
that  place,  the  vifion  difappcared  5  and  tho'  he  returned  next 
day  about  the  faaie  time  to  the  fame  ilation,  nofuch  tWg  was 
to  be  fccn>  nor  was  the  lake  focalm. 

Itbe  fDiJfeBion  of  an  Oftrich ;  by  Dr.  Edw.  Brown.  Phil 

Collc6l.  N**  5.  p.  147. 

THE  oflrichis  eftecmed  the  largeft  and  tallcll;  of  winged 
or  ieathered  fowl,  being  lonietimes  eight  foot  high  3  the 
"  whole  foot  of  this  oilrich  was  three  quarters  of  a  yard,  and 
uponit  he  fits  when  he  reils  himielf^  but  the  foot  properly  fb 
called^  or  longeil  claw,  was  only  a  quarter,  the  leiler  claw 
half  a  quarter  and  half  a  nail$  the  nail  upon  the  longer  claw 
was  a  sail  long,  or  the  fixteenth  part  of  a  yard,  above  which 
flood  large  fcales  one  above  the  other,  reaching  up  all  along 
the  forepart  of  the  foot,  or  before  thofe  bones  which  anfwe* 
to  the  metatarfus^  the  lefler  claw  had  no  nail,  and  only  eight 
or  nine  fcales,  one  above  the  other,  reaching  no  higher  rhan 
the  claw  itielif:  The  grain  of  the  foot  was  like  that  of  the 
£kin  of  an  elephant,  but  not  fo  very  hard,  and  it  was  yielding, 
and  gave  way  upon  prefliire  like  the  foot  of  a  camel,  there 
being  fat  under  it,  and  by  this  means  it  treads  ibft  and  without 
noiie^  but  higher  than  the  two  claws,  the  (kin  looked  fcaly; 
every  fcale  conftituting  an  irregular  quadran{»le,  pentagon, 
and  fometimcs  a  hcxaj^on:  I  rom  the  heel  to  the  knee,  or  that 
part  of  t]ic  leg,  whidi  arifwers  to  the  tibi^  in  men,  was  f  of 
a  )  ard  j  the  thigh  was  abuve  a  (quarter,  and  very  thick ;  Upon 
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Ac  hmA  diere  waa  a  hard  callous  dark  fiabftaoce  of  an  oval 
Smmf  a  nail  and  a  half  in  length,  like  that  of  a  camel,  upon 
which  it  lefts  itfelf  when  it  fits,  with  its  Uead  upright;  and  in 
that  pofture  Dr.  Srown  thinks  he  (leeps:  His  win^  is  too  f'mail 
to  cover  his  whole  neck:  There  was  alfo  a  callous  part  on  the 
0$  puhiSy  longer  than  the  above-mentoined,  but  narrow;  upoa 
which,  together  with  the  callous  part  on  the  breaft  it  rcfts 
iticlf:  The  length  of  the  body  from  the  lower  part  of  the 
neck  to  the  extremity  of  the  rump  was  one  yard ;  the  longeft 
bone  in  the  wing  ^of  a  yard,  and  the  neck  a  yard,  excluding 
the  head:  The  top  of  the  head  was  flat,  J  of  a  yard  in  length,  ' 
meafuring  from  Dchind  the  head  to  the  end  of  the  bill;  it 
fccmed  to  be  hairy  rather  than  covered  with  feathers  j  but 
there  were  beautiful  white  feathers  on  the  neck,  contrary  to 
what  feme  affirm ;  on  the  top  of  the^  head  was  a  flat  oval  place, 
a  nail  in  leMth,  all  callous,  and  without  any  hair  or  feathers, 
like  the  callous  part  of  the  breaft,  but  not  fo  thick,  which 
might  ferve  to  defend  the  brain  from  the  Sereins^  a  kind  of 
dew,  that  fiiUs  in  hot  countries,  and  other  injuries  of  the  air : 
Tbc  gullet  was  ^cry  large,  as  weH  as  lon&  but  largeft  at  the 
tap  near  the  head,  where  it  was  a  nail  and  a  half  broad :  The 
Os  lyoides  extiended  itfelf  down  on  each  fide  of  the  neck  the 
length  of  half  a  quarter  of  a  yard  and  half  a  nail:  BeHdes  the 
manv  mufcles  in  the  neck,  for  the  motion  of  the  Vertebrae  and 
the  head,  there  were  two  very  elegant  mufcles,  which  came 
fixxn  the  infide  the  ^horax^  arifing  within  the  cheil:  about  the 
fccond  rib,  and  inferring  thenifelves  on  each  iide  of  the  wind- 
pipe, and  they  may  be  called  DireBores  Afper^  Arteri^z 
At  the  divarication  or  divifion  of  the  Afperia  Arteria  on 
each  fide  of  the  lungs,  there  was  a  ring  bigger  and  ftrongcr 
than  any  other  ring  of  the  wind-pipe:  There  were  ieveral 
glands  in  the  neck  near  the  gullet,  ot  a  pale  colour  likcaihesi 
but  there  were  two  very  beautiful  ones  (licking  to  the  carotid 
arteries,  as  they  come  out  of  the  breai^  and  thefe  were 
blaeifh  :  The  ^eritovupum  doubled  and  cncompafTed  the  flo* 
machloofelyi  it  hac).  feven  ribs,  and  the  intercoftal  mufcles 
were  broad,  plain  and  beautiful^  it  had  no  prominent  breaft* 
bone,  like  other  fowls,  ^or  ^,  narrow  cheft  like  m$iny  quadru* 
peds,  but  a  broad  brcnft,  $ind  a  large  firm  Sternum^  of  the 
shape  of  a  fliield,  and  Vroader  dian  that  of  a  man$  and  indeed 
when  it  lowered  its  head,^nd'bended  its  neck  round  to  come 
in  at  a  door,  itsbreaft  waspt  broad,  and  its  tread  fo  different, 
dut  it  is  pot  at  all  like  the  entrance  of  a  fowJ^  bqt  in  a  fur- 
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iirifing  fhAnitdi'  like  that  of  %  etmel  \  but  with  thi^  advamage^ 

Chit  the  dftrich  luppoi  ting  itfclf  cm  twd  legs  only,  its  entrance 
is  more  bold  and  graceful:  The  'l-eris  was  about  .\n  inch  long, 
%vith  a  fmalJ  cartifaginous  fubllancc  therein^  the  'lejtes  lie  very 
high  near  the  kidneys  and  back  bone,  wete  very  Imgll  and 
flender,  and  of  a  yellow  colour:  The  car  was  round  and  capa- 
ble of' receiving  one's  finger:  The  eye  was  large  and  biueifh^ 
almoft  as  big  as  that  of  a  man's:  The  natural  colours  of  the 
feathers  of  this  fovvl  were  white,  grey,  and  dun;  the  feathers 
of  the  inlulc  of  the  wings,  bread,  belly  and  neck  were  white, 
as  alfo  thoic  of  the  tail-  but  the  reft  were  greyifli  and  of  a 
dun  colour :  The  Rimula  of  the  Larym  was  long,  and  the  carti* 
lages  about  it  ilrong,  but  without  any  MfiglottiSy  or  any  refem- 
bUnce  to  a  huthan  LAryHt^  tho*  its  voice  he  cottipared  to  the 
crying  or  Ihrieking  of  a  hoarfe  child,  but  more  mournful  and 
Aifinal^  the  lUng^  were  of  a  fine  florid  colour,  but  fmall  in 

r portion  to  the  bulk  bf  the  Jfpera  Arteria^  they  ftuck  clofe 
the  back,  and  wei*e  perforated  like  tho(e  of  other  birds  5 
atid  upoti  blowing  into  the  wind  pipe  with  t  pair  of  bellow^ 
thty  could  not  b^  made  to  rife  or  fill  ^  the  heart  had  two  tea« 
trie W  aiid  abotit  the  btg^efi  of  a  rnan^i  heart  f  bat  the  riglit 
iretitHcte  Wis  mach  thimier,  and  the  valvet  Hiore  tieJhy :  ft 
liad  two  ftomachs,  %  crop  aiid  a  gi^zard^  like  graniforodt 
fowls  •  but  the  croD,  or  flrft  ftotoach  diftred  mocn  from  thtt 
of  other  fowls,  in  tnat  it  was  not  placed  without  the  breait  as 
in  them,  but  within  th«5  StttnUm^  ^s  ^Ifo  that  it  was  not 
rotlnd  but  lon^,  like  a  ba^,  and  of  a  vad  bulk,  lying 
lengtbwile  in  the  body  ^  there  were  many  glands  found  in  the 
coats  of  this  ftomach,  on  its  back  part,  teaching  almoil  from 
one  eitd  to  the  other,  to  the  number  of  a  thoufand,  about  ten 
in  breadth  and  a  hundred  in  length  \  they  lay  between  the 
coats  of  the  ftomach,  and  every  particular  gland  difcharged 
itfclf  by  a  peculiar  orifice,  thro'  the  internal  coat  of  the  'no- 
mach  mto  Its  cavity :  Some  of  thcfc  glands  were  round  and 
globular,  fome  oval,  fomc  more  flat,  and  of  an  irregular  figure  ; 
luch  as  lay  higheft  were  roundcll:  and  thickeft,  and  thofe 
which  lay  ttiore  towards  the  bottom  of  the  ftoraach  or  where  it 
unites  with  the  gizzard  were  broader  and  flatter  $  all  thefe  dif* 
charge,  a  juici^  which  promotes  digeftion:  The  gizzard  was 
very  large,  th^  inner  coat  did  not  adhere  fo  firmly  as  in  other 
fowls,  and  ^as  very  thick  alfid  like  flannel  ^  the  paHage  from  < 
the  gizzard  to  the  fmall  guts  was  very  flreight :  The  guts.  ! 

were  about  iq  ya^s  ip  length  ^  the  waller  guts  beginning 
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ftom  the  ftomaolii  were  ten  ymU  lopg,,  fl&d  the  larger  onei 
imm  fipom  dieoee  to  the  were  aeor  as  much  a  At  the  be* 
ginning  ^  tile  great  gnu  there  were  two  Int^ina  C(Bca^  each 
ef  them  a  jra^  kng/ tad  they  had  a  Uxtem  or  ipiral  valve 
within  them,  aft^  the  Boaaner  of  lYkt  Cocm  of  a  rabbity  thia 
ibow  ia  both  the.  btcftiogi  taade  aboat  twenty  turns ;  tk  cx* 
tremity  of  Iho  Gmw  waa  fiaall,  not  much  difitring  fiom  thar 
^  a  aiao*«t  The  eaaff^momt  which  it  diichaiged^  thefiittp 
tt  frf"  two  ftfiiy  a  iiihito»  thb,  glutiaoue  escfemea^  which  ic 
aatfN  Kke  a  Mwfc  i  and  after  t&itp  another  tm  of  eKcremenr, 
Idfaahling  very  n^uchthatof  iheep,  bm  bigger:  Tbemefen* 
tery,  tfao*  it  held  together  fuch  a  number  ot  guts,  is  not 
thick,  bat  a  tranfparent  mcrilbrane  only  ^  it  is  very  large,  and 
in  Ibme  places^above  ^  oi  a  yard  deep  or  broad,  meafuring 
froai  the  centre  to  the  guts:  Tiic  liver  hath  four  lobes,  and  in 
colour  IS  not  much  difi^rcnt  from  that  of  a  map,  but  without 
any  gall  bkdder^  there  was  a  gland  under  the  itoraach,  which 
niight  feem  to  be  a  fpieen  j  but  fowls  and  infc6ls  are  faid  to 
have  none  :  The  pancreas  was  (lender,  and  above  a  foot  long ; 
The  kidneys  were  large,  and  of  the  length  of  a  hand  5  as  they 
lay  both  together,  they  were  of  the  fhape  of  %  Guitar :  The  , 
Ureters  were  firm,  llrong,  white  and  long  j  behmd  the  kidneya 
lay  two  gUnds,  fomewhat  oval,  of  about  an  inch  and  a  half  in 
length,  and  dole  to  the  back^bone :  The  head  rcfetnbled  that 
ef  a  goofe)  and  Wat  £a&aU  in  proportion  to  the  whole  bpdy*. 

A  new.  Theory      Vifion  5  hy  Dr.  Briggs.  Phil.  Collefii. 

p.  1^7. 

THE  rife  of  the  optie  nerves  is  very  remarkable,  fix 
whereat  odier  nerToaartfe  in  a  flat  manner  firoia  the  ba- 
iN  of  die  brain,  thefe  ari&.bigher  fiom  two  gibbous  protube*  ^ 
laacei^  adled  STAtfkwM  fiwv0hm  opticorunh  as.////,  fig.  8. 
Hate  V.  fo  that  the  dafping  oS  the  ftveral  fibres  upon  then 
may  rery  well  reftavble  the  flexure  of  the  ftrings  of  a  riol 
apoit  its  bridge,  which  li  like  wife  protuberant,  or  of  acofim 
figure^  now  if  we  iiippofe  two  viols  of  equal  bignefs,  and 
^ually  ftrung,  the  uppermoft  firings  will  have  the  grea^eft 
degree  of  tenfion,  and  the  others  gradually  lefs  as  they  arc  re- 
moved from  thefe  5  in  the  like  manner  JJr.  Sriggs  luppofes 
that  the  two  uppcrmoft  fibres  of  the  two  ^ijalaml  have  the 
grcatcft  tenfion,  and  the  Joweft,  the  Icaft  degree  oi  tenfion, 
and  the  intermediate  fibres,  intermediate  degrees ;  with  this 
txceptioD,  thftt  the  internal  Uteral  fibres,  are  m  be  luppofed  to 
Vol,  U.  X  havo 
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'  \Ayt  leb  tenfidn  riian  the  exieml  Ut^al4ibret  ^  becaufe  dieft 
hft  btvc  the  greater  Aexare,  as  appears  from  lii  eomparedT 
with  gr:  The  faperior  fibre  therefore  in  one  T^MMUfi  Offi* 
eus%  aimiticorrefponding  or  fnperior  fibre  in  the  other,  wfaiidi 
ton  in  a  like  manner  to  the  fu]ierior  part -of  each  eye,  becalh 
Pibra  Concordes^  as  a  a  bb  cc,  ^c,  and  tnfwer  to  unifbns  in 
'two  tiols  or  lutes,  and  therefore  may  be  alio  called  Fibrae  Ho* 
viQtondt'^  thclc  iirife  fepnrately  from  the  brain,  nor  was  there 
any  neceffiry  of  their  union  at  their  firft  origin,  in  order  to  their 
content,  fincc  they  anfwer  fo  exaftly  in  their  fite  and  tendon : 
In  like  manner,  thofe  in  the  lowcrmoll  part  of  the  jT haiami 
X)ptici  cIo  corrcipon(i,  and  run  to  the  lowed  part  of  the  eye, 
becaufc  rhey  h:ivc  the  Icaft  flexure  or  lenfion  3  and  therefore 
the  intermediate  fibres  have  coniequently  a  greater  tcnfion  aa 
tbev  are  nigher  the  top,  or  lefs  as  they  are  nigher  the  bafia, 
with  this  only  difierencc,  that  the  intemaMateral  fibres  have 
left  tenfion  than  the  external :  Hence  it  appears,  that  the  fibrea 
that  are  parallel,  or  in  the  fame  pofition  arc,  as  it  were,  fym- 
T>honical,  viz,  the  two  &perior,  two  inferior,  Q?^.  in  each  Jhth 
tamus  Opticus  exaAly  anlwcr  each  other  in  fite  and  tenfion  5  ft 
that  when  anyimpreflion  from  an  exteml  objeft  moves  both 
fibres*  it  no  more  cau&s  a  double  ledatian  than  unilbna  m 
two  viols  ftruck  together  caufe  a  donble  fimnd :  Now  this  pa^ 
vallelifm  of  the  fibres  is  mudi  fircnred  by  the  |>ofition  oF  the 
fibres  of  the  optic  nerve,  which  keep  their  diftmd  order  j  for 
that  the  nerves  decuflate  or  crols  each  other,  or  that  they  arc 
blended  together  in  fuch  a  manner  in  their  union,  as  to  caufe  a 
confufion  in  their  fibres,  is  not  to  be  imagined,  but  thofe  that 
are  in  the  T'balami  Optki  on  the  riaht  fide  run  diilin<^ly  to  the 
right  eye,  and  thofe  on  the  left  in  the  fame  manner :  The  cafe 
is  plain  in  many  filhes,  where  the  two  nerves  are  joined  only 
by  {imple  conta6^,  and  in  the  Cameleoi^  as  is  faid,  not  at  all : 
Be{i(k\s  this  miion  of  the  nerves  to  keep  up  the  ballance,  ia 
alfo  much  afTifted  by  the  excellent  contrivance  of  the  mulclcsj 
for  it  is  very  obiervable,  that  the  Obliquus  inferior  arifcs  fronv 
a  peculiar  foramen  of  the  orbit,  whereas  all  the  reft  arile  from 
its  bottom  at  tbe  exit  of  the  optk  nerve  ^  fo  that  both  belong  by 
this  mufcle,  as  above  by  the  TrcchhatiSf  z  diftortion  of  the 
*eye  is  pr  vented;  and  as  the  two  oblique  imilcles  are  equally 
poifed,'  (o  are  the  ^no^sns  and  fDeprimns^  for  tho*  the  for- 
mer  be  Ibmewhat  the  larger  mofcle,  yet  becauie  there  is  le& 
force  required  to  pull  down  than  lift  ap  the  eye,  their  powera 
are  equal  ^  as  for  the  lateral  inulcle^  they  aiifwer  aeaSdy 
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both  in  fite  and  bignefs,  and  conicquently  keep  the  balance, 
which  is  required  to  the  confent  of  the  Fibr^e  Concordes-  The. 
inlertion  of  the  fibres  of  the  optic  nerve  into  the  bottom  of  the 
eye,  and  their  keeping  ftill  their  diilincf  pofition,  according  as 
they  nfe  from  the  upper,  lower,  or  lateral  parts  ot  the  'Xhalami 
OPtiCH  confirm  what  hat  been  laid ;  for  the  optic  nerve  coofiib 
«fi«ocoats»  theexterioryproduceilfirpidtheZ^/^r/fi^^/^r,  makes 
^Sckmicat  and  the  interior,  arifins  from  the  ^Pif  Matir^, 
Arm  the  Uvea^  and  confiUs  of  medullary  fibres,  which  being, 
is  a  difttnft  order  expanded  at  their  inlertion  into  the  bottom ' 
of  die  eye  fi>rm  the  iuttka  Rgtiforwis;  this  co^t  at  firft  view  • 
koki  like  a  mnoouf  fubftance,*  but  if  it  be  put  into  a  cryilal 
glafi  filled  with  ckar  water,  and  cxpo(ed  to  the  light  or  f^n^ 
afier  the  odier  coats  are  removed,  mis  coat  will  become  ex- 
panded, efpecially  if  the  water  be  a  little  warm,  and  will  (hew 
all  the  FiMlU  very  fairly  ;tnd  diftin£lly,  like  the  fine  threads 
•f  lawn  5  fo  that  all  theie  fibres  keep  their  due  potuion,  and 
anfwer  to  dillindi;  parts  of  obje6ls,  and  obferve  that  order  aad_ 
paraiieiifm  requifire  todiftind  vifion. 

From  what  has  been  faid  feveral  problems  concerning  vifion 
may  be  folved  3  as,  1.  Why  vifion  is  not  double,  fince  the  or- 
gan is  fo  ?  The  anfwer  is,  that  the  Flbr£  Concordes  are  like 
onifona  lo  a  lute,  and  the  rays  firike  both  at  the  fame  time  : 
a*  Hence  alio  it  appears,  why  upon  preffing  down  oir^  eye,  an 
obje£l  appears  double ^  vm^  oecaofe  thereby  its  rays  fall  upon 
docordant  fibres  in  the  otb^r  eye  not  prefi^,  ib  that  there  are 
tvo  di&feni  leafrtionsi 

Anesi^icMtienof  thefigare,  44,  bt,  cc^  iit  f$c.  are  the 
Jifev  Omcmniei  or  concordant  fibres  of  the  optic  nerves,  as 
shay  arifi:  alike  from  the  ittdhmi  Opfki  Uih  which  run  alio 
so  like  parts  of  the  eye  5  where  obferve  that  44  are  the  two' 
sppennoft  fibres,  and  are  fuppo&d  to  have  the  greateft  flexure; 
if  h,  ccyddy  the  external  lateral  fibres  j  ee^  fj\  gg^  the  inter- 
nal lateral  fibres  ;  ////,  the  two  protuberances,  cauedTZrtfjteM/ 
Nervorum  Optkonmh  from  whence  the  optic  nerves  havcraeiif, 
rife  hhh  h  the  parts  of  the  brain  that  lie  under  thcmj  /#« 
the  optic  nerves;  the  place  of  th^ir  union  ^  m  the  eyes 
divciicd  of  the  Sclerotica  and  Uvea ;  nn,  the  'ProceffusQlims 
lyix^  joft  iiodcr  the  Iris  -^  00^  the  'JPutiiia^  or  %ht$,  ^  \* 
*  .     '        '        *         .  • 
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^be  ^^ifodrature  of  the  Circle  j  by  M.  Lcibnitas.    PiuL  Qjil^ 

left.  N°  7.  p.  ao4. 

«^  cirele,  fliews  t  way  of  giving  the  limits  withiii  woich  thm 
drcle  or  of  giTing  tpprcNicbct»  by  wbach  dtt  ntb  of  tb^ 
dmunfercnce  to  die  diMnctcr  is  move  tbtn  ^  to  i»  or  tbt» 
to  and  Ids  dian  aa  to  7 ;  which  method  haa  been  ince  prOi. 
ftcoted  by  others,  aa  by ^Vtolem^  FiHS^  Muka^  tnd  ittoft- 
all  by  ZMdolftia  Fan&itkn^  who  haa  ihewn  die  cireamfaeaw 
*tb  l)e  to  the  diameter,  as,  3.  141  5^2^535897,  OTr*  lo  JL*^ 
oooooooocoooo  ^  but  thefe  fort  of  approaches,  tho'  ofefol  Mi 
praftical  geometry,  give  no  fatisfa^tion  to  the  mind:  Many 
have  profcffed  to  have  tound  the  true  quadrature,  as  Cardinal 
Cidfa^ius,  Orontius  FineuSy  Jofeth  Scaliger^  Tbmas  Gepberam^ 
dcTy  and  ^omai  Hobb^^  but  all  of  them  falfcly,  being  difprov- 
ed  by  the  calculations  of  jircbimdes^  or  by  thole  of  Vam 
Ceukn. 

The  quadrature  of  the  circle,  or  the  turning  it  into  an  equal 
{buare,  or  any  other  ricrht  lir^ed  figure,  which  depends  upon 
the  ratio  of  the  circle  to  the  fquare  of  its  diameter,  or  of  the 
circumferetxe  to  its  diameter,  may  be  underftood  to  be  ibiir*' 
ibid,  viz,  either  by  cakulation^  or  by  linear  conftruAioo  \  and 
each  of  xkts&  ag^in  may  be  either  |Mer6fily  exaft,  or  elfe  al« 
ihoft,  or  pretty  netrf  the  quadrature  by  aeconitt  calcularioiv 
M.  Leibnitz  calls  theanalvtical  $  that  by  accuratt  oonftmdioa^* 
the  geometrical}  the  quaorature  by  calcolotioa  pretty  near,  ba^ 
calk  the  approiach  $  and  by  cdnftnifiion  pretty  near,  the  me- 
chanical :  The  approaehea  have  been  furtbeic  canrMd  on  by 
Van  Ceukn  ^  and  leveral  mechanical  eohftruftions  have  becw 
given  by  Vieta^  Huygens  and  others :  The  accurate  geometri- 
cal conftru6lion  may  be  obtained^  by  which  not  only  an  entire 
cnrclc  may  be  meiUured,  but  alfo  any  feftion  or  arch  thereof, 
and  |hat  by  an  exaft  and  ordinate  motion,  but  furh  notwidi>^ 
{landing  as  fuits  with  tranicendental  curves,  which  arc  orro* 
neoufly  accounted  mechanical  j  the'  in  reality  they  are  as  geo- 
metrical as  thofe  which  arc  commonly  To  eftecmed  5  tho*  they 
arc  not  algebraical,  nor  can  be  reduced  to  equations  alsjebrai- 
cal,  or  of  certain  degrees,  they  having  degrees  proper  to  theii|« 
feives,  which  tho*  not  algebraical,  are  notwitbftanding  analyti* 
cal:  The  analytical  quadrature,  or  that  by  accurate  cakulatiovi, 
may  be  ajpun  fobdivided  into  three  kinds,  viis*  intq  the  aaaly- 
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tkal  tranfccndent,  the  algebraical,  and  the  arithmetical  ^  the 
analytical  tranicendent  is  to  be  obtained  by  equations  of  decrees 
indefinite,  hitherto  conHdered  by  none ;  as  if  X»  +  X  be 
equal  to  30,  and  X  be  fought,  it  will  be  found  to  be  3,  becaufc 
3>  -f-  3  i«  equal  to  27  ^  3,  or  ;  The  algebraical  is  done  by 
vulgar  numbers,  thp*  irrationally  vulgar,  or  by  the  roots 
comnion  equations,  which  fox  the  general  quadrature  of  the 
ciffdCt  ^  leflorsy  is  indeed  impoifible:  Now  there  ircthaint 
tke  aadunfid^  ^iiadrature»  M^hich  i&'ji^ilb^  by  certa^iji 
ftries^s,  exbibuing  the  quantity  of  the  circle  «exad  oy  a  pro* 

rOBon  of  terms  ^  (irft,  rational,  fuch  as  is  here  propouiidiDdi 
H^^mtH  therefore  found,  that  if  tke  iquare  of  the  4uu|ieter 
be  puti^  ilie  area  of  the  circle,  will  be  fj^  ^ 

mk  the  entire  iquare  of  the  4ttttucter  beiag  dimieUnea, 
that  it  may  liot  lie  too  big,  by  a  third  part  5  Jai  asain,  becaiife 
hereby  toe  much  k  taken  away,  being  augmented  by  one  fifth  z 
and  again,  becaufe  by  this  laA  too  much  is  added,  diminiihra- 
by  one  ieventh,  and  lb  on  continually :  And  the  firfl  quantity 
wiil  be  too  great,  i,  but  the  error  will  be  lef«  than  the 
next  too  little,  ^isi.  1  —  i,  but  the  "error  will  be  lei9  than.f } 
the  third  too  much,  viz*  i  —  f  +  j,  but  the  error  will  be 
left  than  y ,  l^c.  The  whole  feries  contains  all  the  approaches 
together,  or  the  values  both  greater  than  they  ought  to  be,  and 
leS  than  they  ought  to  be :  So  that  by  continuing  the  leries, 
the  errors  may  bf»  made  leTs  than  tbe^fte^ion  given*  and  coi|(er 
eQeotly  lefs  than  any  affignableauamity^  whence  it  follows^ 
tmt  the  wbcde  ferics  mttCgtres the  true  value  ^andtl>p'  tb^ 
fum  of  the  whole  feries  cannot  Be  exprefTed  by -lone  hum bef» 
aod  tbettbe  foti^  be  infinitely  cootiouef),  yet  becaufe  it  confiib 
of  one  fcgukr  method  of  i>rogreffion»  tne^wh^le  m%y  fufii^ 
cieetly  enough  be  conceived  by  themiiidj.and  sf  Van.Ceuk» 
coald  have  stTen  a  role  by  .which  his  nQmberi  ^r4T5p, 
could  have  Seen  continuedi#ii  infinitim%  he  wouM  have  giveq 
us  the  arithmetical  quadrature,  exafl  in  whole  numbers,  which 
is  here  done  infradionsj  the  terms  of  which,  viz*  I,  j*,  7,  it 
{^(.  are  in  continued  harmonical  progredion^  and  a  ferie^ 
made  by  ilcipping,  as  f,  ^, Jr,  f  j,  f^,  ^c*  is  alio  an  harmonica^ 
progrcfTion ^  and  i,  7,  f-i,  f  5,  ^9,  tSc.  is  alfo  a  ftries  of  harmor 
nical  proportionals  J  wherefore,  fince  the  circle  is  1  +  f  -+-  ^ 
+  i3  ^c.  — I  -  f  ^  I,  ^1,  —U^^C;  byftib- 

itra^lmg  the  latter  partial  feries  from  the  former  partial  feries, 
the  ciroe  will  be  the  difference  of  two  (cries  in  haroaonical  ' 
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vrogreflion ;  and  becauie  the  fiim  of  any  numbr  of.  fernu  ta 
narmonical  progrefliooi  how  tnany  foevcr,  may  by  fome  com* 
pendiam  be  obtained  5  hence  compeodiom  approadiet*  if  after 
van  Ceukn  there  bp  any  need  of  them,  may  be  dedocedx  if  one 
would  in  dits  ferie*  take  oat  the  terms  afield  widi  me  lign 

by  adding  the  tivo  next  into  oaoi  +     —  pand-f« 

and  -f*  i  —  ~  and  -f-*  —  •  —  — ,  and  -ii 
nod  fo  on,  he  wiU  have  a  new  lerKs  ftr  the  majpitude  of  the 
Click,  t;/«.  ^  (that  15,  —  —  --•)+  ~  (that  i«,  ^  —  -4  ) 

•f-  —  (that  juij  —  i^)  {^c.  wherefore  the  Iqaare infirib* 
«d  b^ng -J ,  the  area  of  the  cirde  will  be  *j        J5  ^  5i 


+  7^  +  bttt  the  nnmbert,  3,  35,  pp,  xpji  sa^t 

1^.  by  ikipping  are  taken  out  of  the  feries  of  fquatetiumbers, 
4>  9>  i<^i  25,  (^r.  diminifhed  by  an  utiite,  and  fii  make  the 
leries^  8,15,  24,  in  which  ferics  every  fourth  member  alter 
the  fiflf  IS  a  term  of  M.  Leibnitz  feries  5  but  he  found,  which  is  * 

wertb  obferfing,  thefnmof  this  infimte  feriesi-^  +  ^  + 

ISc.  to  be  -^^  nay>  and  by  culling  out  by  fingle  ikipping,  as 

4  +r-  +  "^>        thcfum  of  this  infinite  feries  to  make 
^      *J     35  » 

^  or    I  but  if  out  of  this  again,  another  progreffioo  be  cuU^ 

by  finglc  (kippbgi  as  —   \-  — ,  i$c.  the  fum  of  that  infi- 

nite  feries  will  be  the  femicircle,  the  fquare  of  the  diameter 
teing  I :  Now,  bccaufe  by  die  fame  means  the  arithmetical 
Quadrature  of  ^he  hyperbola  is  obtabed,  the  whole  bamoBy 
|sf  here  reprc&ntcd^t  one  view.    '  ' 


0  • 
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•  •  Royal  S.ociETV»  "  l6y 

'  *  5  4   5   ^   7   S       lo   II    i2    13,  ^c.    •  * 

'  I  4  I  >^  25  3tf  4p  <^4  gi  100  121  244  16^, 

•  3  o  IS  24  35  48  <?5  80        lao  ,143         S^^r.  . 

iii  i  i  i  1  i  1  JL  il  J.  ^ 

3  8  15  24  35  48       80  3>5>    lao  243  itfi'        T- 4  , 

3    15      35  '    tf}      99  X43'^^' 
^- J  -f         I  »    ,c-.  r 

»   .24     48  .    80      ITo      17i^'         A  ' 
T  35*"^  -»{?^.=  tothecic6lc  ABCD^ 

fig.  9.  Plate  V.  whofe  infcribcd  fquarc  is  * 

•     •  .    .4    ,  . 
i  I  I 

CB£HC,  whole  power  A  BCD  '  "  , 

1       ^^\^ffy"^P^^fcs  AF,  AE,  at  right  angles  to  cacli  other, 
let  there  be  dcknbed  the  curve  line  of  air  hyperbola  GCH 
whofe  vertex  ia  C  5  and  A  BCD,  the  power  or  fqaare.  to 

Which  cverv  re^ano1«»  n\aAf>  nf        ^i^AtL^^^      ir  xx*^   j 


Cto 


XT  r   r     *     f    z*^'^."*^  "yi^crooMi  DC  connnuea  trom  uto 
•1.  ?  ^ .  ^  A  E  be  double  to  A  B  5  then  putting  A  E  i,  A  B 
will  be     and  it«  l^uare  ABCD  wiU  be  i,  and  the  circle, 

whofe  power  A  BCD  is  infcribcd,  wmbei+-^  +-.8f/ 

.        ,  3    ■    25    »  go 

Inir  the  portion  of  the  hyperbola  CBEHQ  whofe  power 
infcnbed  IS  the  Ijuuc  fc^uare     .which  reprefent*  the  logarithm 

ofAcratioof  AEtoAB,  orofatoi,  willbe -  +  -4- 


Pen-park -hole  /;/  Glouccflerflurc :  hy  Capu  Sturmv^  ani  Catt\ 
Collins.    Phil,  Trak  N''  14-3.  p.  a.         ^  ■  ^\ 

AFTJER  a  perpendicular  defcent  by  ropes,  which  arpfikect 
at  the  top  of  an  o}d  lead-ore  pit,  of  almoff  four  fathomi; 
and  from  thence  a 'more  qblique  defcent  of  three  fathoms  be- 
tween two  great  rocks 5  Capt.  Sturmy  in  Julv  i66%  came  to 
the  moorh  of  this  fpacioat  place,  from  which  he  was  let  t.owa 

^1 
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by  ^opes^  1 5  fafhomi  perpefldfenltr  kto  i  ▼€ry  krgft  place  re* 
fembling^e  ferm  »  hatb4hoc  $  and  st  kfigth  m  came  to  a 
river  or  great  water,  zO  ^thorns  broad,  atid  eiglit  fathoms 
deep  J  the  miner  who  went  down  with  him  wou  ld  peffuade 
him,  that  this  nver  ebbed  and  flowed^  but  ilaying  there  from 
three  hours  flood  to  two  hours  ebb,  he  found  no  alteration  in 
it  5  befides,  its  waters  were  freih,  iwcetand  cool,  and  its  fur- 
face,  as  it  was  then  at  eight  fathom  deep,  lay  lower  than  the 
bottom  of  any  part  of  the  Severn  fca,  fo  that  it  could  have  no 
communication  with  it:  Here  are  feveralftrance  places,  the 
flooring  is  a  kind  of  white  ftone  enamelled  with  lead  ore,  and 
the  pendant  rocks  are  glazed  witn  fa!t  petre,  which  had  diftU* 
led  upon  them  from  aM>ve,  and  which  time  had  petrified, 

Capt.  CoUins  defending  thither  found  the  tunnel  from  the 
,  fur&ce  to  the  opening  of  tte  cavity  below,  29  yards;  then  the 
bole  fpreading  into  an  imgular  oblong  figure,  its  greateft 
leqgth  was  7;  yards  aind  greateft  breadth  41 1  from  tbe  tijgheft 
part  of  the  roof  to  the  mter  was  rp  yards  ^  the  water  was 
fhett»  tra.  Sept.  i6i%f  in  a  pool  ^  at  the  north  eodt  which  was 
tbe  deepeft  part,  it  was  27  yards  in  length,  la  in  breadth,  and 
5 1  in  depth)  there  appeared  two  rocks  above  the  water  all 
covered  with  mud,  but  the  water  itfelf  was  fweet  and  good  ^ 
there  was  a  larse  circle  of  mud  round  the  pool,  and  reachmg 
far  up  towards  the  fouth  end  ^  which  fhewed  that  the  water  at 
other  times  had  been  fix  yards  higher  than  it  was  then :  The 
tunnel  or  paiTa^e  down  was  ioniewhat  oblique,  very  rugged 
and  rocky  J  in  fome  places  it  was  two  yards  wide,  and  in  others 
5  or  4;  but  there  was  nothing  obiervable  therein,  fa ve  here 
and  there  fomc  of  that  fpar  which  ufually  u  found  in  mines  of 
tead-ore:  In  the  way  20  yards  down,  there  runs  in  fouth  ward 
a  paflagc  29  yards  in  length,  parallel  to  the  furfacc  above;  it 
was  two  or  three  yards  nigh,  and  commonly  as  broad,  and 
equally  rocky  with  the  tunnel,  with  feme  appearances  of  fpar,  . 
but  nothing  elfe  obfervable  in  it  except  a  few  bats:  The  ca- 
vity below  was  in  like  manner  rocky  and  very  irregular  j  the 
candles  and  torches  bamed  fo  clear  a»  to  difcover  its  whole  ex* 
tent ;  nor  i)tras  the  air  in  the  kail  oSeniive :  The  bottom  of  this 
bole,  where  the  land-waters  gather,  is  59  yards  from  the  Air- 
face  of  the  earth;  and*  by  calculation  the  fame  bottom  is 
twenty  yards  above  the  higheft  rifing  of  the  SeveffJ,  '^nAVm^ 

about  the  diftance  of  three  miles  from  it  intd  the  land. 

*  .      '  •  •     ,     ■  f 

£xpe-  ! 


RoFAtr  SoCI£TY«  169 

Experiments  made  for  altering  the  Colour  (f  the  Chyle  in  tb^ 
Ladlcals  j  by  UJr.  Liiicr.  Phil.  TranL  K""  143.  p.  c. 

DK*  lafier  ctaied  a  dog  to  be  fed,  ofni  afiacfiiur  ^oun  iif 
opened  the  abdomeB,  and  making  a  {mall  i&cifion  in  the 
^jumm^  he  hiieded  an  oimce  or  tvm  of  a  clear  tiii6^ure  of 
undigo  diBbhcain  fair  water  and  flimiiiod^  this  done  he  ftiich- 
ed  up  all  agauii  and*  the  dog  was  turned  upon  his  legsj  in  ao 
hour  and  a  ^uaitM  the  fthchcs  were  cot  op,  and  diere  was  ot^ 
ferved  a  copiouadiftribation  of  chyle,  and  very  turgid  laficak, 
but  as  white  as  ever  5  and  tho*  he  carefully  (earched  the  guts, 
j|et^e  did  not  perceive  any  wh^re  .any  pf  the  injefled  liquor. 
'  He  gave  another  dog,  which  had  l^en  sept  £diinr^  43 
hours,  a  very  little  flefh  without  water,  about  five  hours  before 
the  injedion  of  the  tin^lure  of  indic^o  5  which  was  done  in  the 
ftmc  manner  as  above  5  only  it  was  this  time  wcil  vv  irmed,  and 
about  12  ounces  thrown  up  the  'Duodenum^  and  down  the 
Ikura-^  here  the  guts  were  obferved  to  be  empty  and  not  the 
leaft  appearance  of  any  lafteals  in  the  mefentery  5  after  full 
three  hours,  the  ftitchcs  were  cut  again,  and  upon  carefully 
examining?  the  mefentery,  many  lactcals  were  found  of  an 
azure  colour  ^  and  cutting  Ionic  of  the  biggeft  of  tl^cni  aiiinder, 
there  iiTued  out  a  thick  blueiih  chyle  ^  whence  it  plainly  ap^ 
pears  that  the  la&eals  fcccive  their  contcms  from  the  cavity 
of  the  inteftines. 

Jin  Ohfcrvation  of  the  Beginning  the  Lunar  Eclipfc,  ivhtch 
happened  Aug.  19,  i(58i  in  ihe  Morning,  made  in  the  Jjl%}td 
of  Madagafcar  J  by  Mr,  Tho.  Hcathcot  5  a72d  commnicaied 
hy  2)r.  JPlamftead*   Phil.  I  rani;  N«  143 .  p.  1 5. 

MR.  Beastcoi  was  forgeon  to  a  ihip,  which  lay  then  at  the 
bottom  of  a  deep  bav,  on  the  weftfitn  ibore  of  tho 
ifltnd,  and  that  part  which  the "^^m^/^^.imd  «iir  maps  call 
Terra  del  Gada  j  he  had  a  quadrant  of  tw^foot  radats,  and  a 

tclcfcope  of  nine  foot,  but  no  clock  9  to  fupply  which  defe<^, 
he  made  a  pcndukim  of  a  llring  and  a  bullet  59  inchcii  lon^, 
that  each  fiogle  vibration  might  aniwer  a  Iccond  of  timcf  as 
foon  as  he  faw  the  true  jhadow.  enter  on  the  moon*s  limb,  he 
uufed  his  friends,  who  aililtcd  him,'  to  make  the  pcnuuintu 
vibrate,  and  count  its  vibrations  5  and  they  had  numbred  140, 
that  is  X  2g'',  when  he  took  the  height  of  ^rocyon  (then  eall 
of  the  meridian  )  25°  ^^9' ;  the  next  day  he  oWerved  the  fun's 

meridional  hoirilt  wuh  the  iauae  quaikan^  whence  be  found 
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the  latitude  of  that  place  19°  29'  fouth;  hence  the  time  when 
he  tcu'k  the  hciaht  of  ^rocyon  is  found  4  h.  51'  in  the  morn-r. 
ing,  and  fubliraaing  the  2'  20^'  palled  fincc  the  obkrved  be- 
ginning ot  the  ecliple^  its 

h.  tn* 

True  beginning  wa«;  at  —  —  • —  —  —  4  48  40 
"Which  at  ihc  nbiervatorv  ziGreenwicb  Dr.  Flam-T  _ 

/lead  oblerved  f**^^ 
Wherefore  this  part  of  Mad^a/car  mofc  ca-  7  ,n 

/Icrly         *^  J  z    58  00 

Or,  44**  30' 

72^^  2)iJf€Siott  if  a  Rattle  Snake^  iy  2)r.  Tyibn.  Phil. 

Trapf»  M°  X44«.p-  a5» 

UP O N  the  diffeftion  of  a  rattk  ihake,  Dr.  lyfon  found 
both  ^ts  external  and  internal  parrs  ib  like,  in  almofl  all 
;eljpcds,  to  thofe  of  a  viper,  that  he  does  not  fcrupic  to  place 
it  in  that  clafs,  and  from  the  rattle,  which  iuHiciently  diftm- 
guifhes  it  from  other  ferpents,  to  name  it  Viper  a  Caudijona. 

It  was  four  foot  five  inches  long ;  its  grcatell  compafs,  which 
wa<;  in  the  middle,  was  d"!  inches  -  that  of  the  ViCok  three 
inches  ^  near  the  rattle  two  inches  5  the  top  of  the  head  was  flat 
as  in  the  viper  5  and  by  the  protuberarice  of  the  MaxM^  or 
jaws  it  fomewhat  reicmDled  uie  head  of  a  bearded  arrow  5  at 
the  extremity  of  it  w^re  the  noftrils^  between  them  and  the 
eyes,  but  a  little  lower,  were  two  other  orifices,  which,  he  took 
ibr  ears ;  but  he  afterwards : found  they  only  led  into  a  bone 
fhat  had  a  pretty  large  cavity,  but  no  perforation;  vipers  have 
not  thefe  orifices  in  the  head,  and  Charas  faith,  that  they 
hear  by  the  noftrils,  and  that  not  only  the  olfaAory  but  the  au- 
ditory nerves  runinto  them :  The  eye  was  round,  and  about « 
'  quarter  of  an  inch  in  diameter  ^  there  was  a  large  fcale  jutting 
over  the  eye,  which  leemed  to  ferve  it  as  an  eye  lid  j  but  he 
could  not  perceive  it  capable  of  clofing,  tho*  inwardly  it 
Icemcd  to  liave  a  Membrana  NiBirafiSy  which  removes  any 
duft  that  may  adhere  to  the  eye :  The  fcales  on  the  head  were  , 
thefmallcflof  any  j  thofe  on  the  back  largeft,  andib  proportion- 
ably  larger  on  the  bigpeft  part  of  the  body,  and  dimminiing 
again  to  the  joining  of  the  rattle,  all  of  them  in  figure  foraewhat 
rcfembling  parinip-ieeds  5  their  colour  was  various;  the  fcales 
on  the  head  were  like  the  feathers  on  the  back  of  a  green-finch, ' 
ipeckled  with  fmall  black  fpots,  four  of  which  were  large  and 
very  remarkable  3  thole  on  the  h^k  .wpre  a  d^k  JeuiUe-mrte 
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and  ipeckled,  by  this  mixture  of  colours  forming  a  curious 
cfacquer-work  on  the  back  ;  but  as  they  drew  nearer  the  tail* 
they  became  darker,  and  at  laft  almoft  black  ;  the  icales  on  the 


mcnberant  neaicr  the  iidea,  where  they  were  flat :  The  belly 
feemed  flat,  covered  with  long  icales  of  a  yeUowi(h  colour, 
ind  ipeckled  black  5  from  the  neck  to  the  ,Anu$  were  numbered 
beyond  the  Arms  were  two  half  fcalcs^  from  thepce 
were  whole  Icales  of  a  black  lead-colour,  with  yellowifh 
edfles  ^  and  from  thence  again  to  the  rattle  fix  rows  of  fmaller 
fedes  of  the  fame  colour  ;  the  fcales  of  the  belly  were  joined 
to  each  other  by  diitinil:  niulcles  5  the  lower  tendon  of  each 
muicle  being  inferted  into  the  upperedgeot  the  following  fcale, 
and  the  other  tendon  of  the  fame  mulcle  inferted  about  the 
middle  of  the  preceedmq  fcalc^  fhefe  niufcles  were  more  flefhy 
towards  the  middle  of  thefcale,  and  then  the  fibres  run  oblique- 
ly afcending  5  to  each  Icale  a  rib  was  appropriated,  whofe 
point  did  join  with  the  extremitv  of  it,  which  muil  coniiderably 
ffomote  die  ufe  natoie  defigneci  them  ibr,  vifn.  the  ftrengthen* 
siigthem  to  perform  their  reptile  motions  ^  for  the  fcales  are  {o 
many  feet,  which  being  free  and  open  below,  do  thereby  take 
liold  of  the  grottikd,  and  ib  contraft  their  body  forwards,  and 
then  flioot  it  out  ag^ii^  «nd  thus  they  perform  their  motions  $  " 
heoce  it  is  that  on  the  rocks  they  move  quicker  than  on  the 
eardi  or  on  plains,  becaufe  there  they  have  the  firmer  footing  ^ 
but  in  toft  ground  tbo'  dieir  belly  be  flat,  yet  they  can  contra^ 
it  to  an  elhpfis,  or  an  acute  angle,  that  to  they  may  take  the 
deeper  hold,  as  is  obferved  in  a  viper  j  this  coat  of  armour, 
which  is  for  th^ir  defence,  is  io  cunoaily  contrive  J,  that  tho*  it 
cover  the  whole  body,  yet  by  irccj^uentjomtings  it  admits  of 
various  motions. 

Having  placed  this  rattle-fnake  on  its  back,  and  opening  it  5 
the  tendons  of  the  abdominal  mufclcs  were  oblerved  to  form  a 
Lined,  Alb in  the  middle  of  the  ic  iles  of  the  belly  5  where 
likewife  a  large  blood  veflcl  did  run,  rifinc;  from  the  P^ena  Cavay 
towards  the  lower  part  of  the  liver:  I'he  windpipe,  which  is 
common  to  it  with  the  viper-kind,  as  foon  as  it  enters  the  breaft 
prefently  meeting  with  the  lungs,  coniifls  only  of  femi*annular 
cartilages,  which  being  joined  at  both  ends  to  the  xlietnbrane 
of  the  lungs,  is  internally  quite  open,  and  immediately  tranf- 
mits  the  aurto  the  veficlcs  of  the  lungs  ^  for  dividing  the  wind* 
pipe,  it  was  perceived  to  be  eafiiy  extended  above  i  f  inch 
wide  5  whereas  before  it  meets  with  the  lungs,  the  cartilages 


middle,  which  was  flill  lefs 


T  a 
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are  annular  5  the  Uj-aci^<ea  or  wind  pipe  was  20  inches  long,  ; 
terminating  sear  the  heart:,  and  the  beginning  of  the  li^er,  aiKl  ! 
reaching  to  that  pan  of  the  longs^  which  formed  the  greaa 
bladder;  the  cartilagca  of  the  Tracbaa  near  the  beginning 
were.^  of  aniodi,  bat  towafdi  the  end  i  of  an  i»h»  lying  dat^ 
tifh  from  end  to  end  5  thcfc  cartila^s  were  not  fo  draift  ei  m 
othiar  animalfy  but  often  fiuiibofi  into  each  other :  The  lung^ 
begin  from  the  throaty  and  ran  Sosm  three  loot  in  length  ^  the 
upper  part  of  them,  whteh  lay  in  the  forepart  of  «he4>edfy 
ibif     lenflth  of  afoot,  and  nnched  to  die  tieaft»  coBfifledof 
fmall  veficlesor  Cells,  like  the  luagt  of  a  frog  ^  btttfMnrjdw 
frequent  branchings  of  the  blood-vtffels  diere,  they  appeared 
of  a  florid  red  ^  this  parr  is  rapcnng  in  proportion  to  the  body  5 
the  lowcii  part  of  it  near  the  heart,  being  moderately  blown, 
was  5^  i  inches  in  compal's ;  a  little  lower,  for  the  f  pace  of  four 
inches,  the  cells  gradually  dilappeared,  fo  that  they  fcemed  at 
laft  to  form  only  reticular  corapages  of  luilvuldS  Conniventes 
on  the  infidc  of  the  membrane  of  the  lungs,  and  the  greateft 
conipais  here  was  about  6\  inches  5  but  from  thence  to  the  end 
of  the  lungs  there  was  only  a  large  bladder,  without  any  cells, 
compofed  of  a  thin,  but  ftrong  tranlparcnt  membrane,  whole 
eompafii  was,  after  blowing,  Bi  inches:  The  Jnqgs  of  the  Sa- 
kaaandra  jiquoHcay  and  ot  fome  other  animal%  are  ooly  two 
large  bladders  ^  thofe  of  the  frog,  crocodile,  ^c.  ore  two  iaage 
lol^8  full  of  membranous  vciicles  or  cel]s5  but  the  ratde* 
fnake,  and  all  of  that  £miily,  tho'  they  have  bnt  one  lobe 
of  lungs,  yet  therein  d&ey  comprehend  the  two  ibrmer  forts  ^ 
'the  fere-part  being  full  of  numerona  reficlesy  and  the  hn^ 
tcr  part  an  entire  large  bladder:  In  the  Iand-tort<^  there 
are  twolobea*  one  on  each  fide;  but  thefe  are  fubdiTtdedinto  • 
feveral  othert,  according  to  the  partitions  of  the  ribs,  whieh  ac« 
fixed  to  the  ihell,  and  they  lie  chiefly  in  the  belly;  that  is,  in 
the  loweft  part  of  the  body;  but  what  is  remarkable,  is,  that 
where  the  Brcachide  firft  enter  thelc  lubdividons,  they  are 
reticular,  and  then  they  form  a  large  cavity;  fo  that  in  thefe 
animals,  where  the  'Nijus  of  refpiration  is  not  lb  frequent,  nature 
provides  a  lufficient  itore-houle  for  the  air  in  thde  large  blad-  i 
dcr?^  whence  it  is  difperfcd  according  to  the  exigency  of  the  - 
animal  oeconomy;  for  tortoifcs,  viper*?,  rattle  (hakes,  fro^^s,  j 
toads,  ^r.  which  flecp  a  p^reat  part  of  the  \ear,  as  previouliy 
to  this  repofe  they  take  m  iheir  llore  of  food,  fo  perhaps  that 
of  air  too ;  for  when  thus  ftupidly  a-fleep,  axul  lometimes  to 
all  appearance  dead,  it  may  be  queftiooed  whether  they  hare 

any 
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jwy  motioii  of  tfaofc  parts,  which  is  requiCte  In  drawing  ia 
iit(h  air  in  ii^piration^  thus  alio  the  Mmatidra  Aquatica  haa 
ii)ft6)d  of  lu^gt  two  large  bladders,  piobably  for  this  leaibSy 
As^^^M^iff)^  not  be  obliged  lb  often  to  caife  iti'elf  oiitof  the 
^'^^    ^BWWTO  ^  when  the  former  is  fpent  and  de-: 

cajrad :  riper,  which  rOQiaiiied  aliye  fbme  days,  after  the 
ftuiaad  mA  of  the  VifcwA  were  feparated,  the  lungs  were 
nai  fMpryH^all  that  time  to  rife  and  £dl  as  10  inTpiration  and 
fl^piatteb  but  appeared  eq^ally  extended  with  air  $  only  as 
ioiiiw^l  died,  it  expired,  and  the  lungs  fell  ^  hot  the  ftomach 
was  empty,  and  waa  ibm  ibme  confiderable  time;  as  was  alio 
that  of  the  rattle-fhake,  which  for  feur  months  at  leaft  had  eat 
nothing;  fo  that,  tho'  they  can  live  fb  long  without  food,  yet 
namre  is  mighty  provident  in  fupplying  them  with  air,  by  fur- 
nidiing  thcni  with  fuch  large  receptacles  for  it. 

The  Oefophagia^  or  gullet,  which  ferves  only  in  moft  other 
animals  tor  rranfmitting  the  food  into  the  ilomach,  leems  here 
to  be  intended  by  nature  for  fomething  more,  and  to  be  ufed 
{  upon  occafion  for  a  ftomach  or  ftomachs;  for  upon  blowing  up. 
this  part,  two  1  irr^c  tumours  were  obferved,  nor  was  the  true 
ftomach  capable  of  fuch  an  extendon  5  the  whole  length  of  the 
Ckfapbagut  was  two  foot  three  inches  and  a  half;  the  length  of 
the  proper  ftomach  was  five  inches^  lyji\^  in  a  ftreight  line  witb 
ikmOejopbnguSi  buttbidcfir  than  it,  with  a  remarkable  coat 
|i  oireff  and  above  on  the  infide,  eafily  dift^gui(hable  by  ita 
coloar»  fubftance  and  folds,  and  jutting  over  n\e  infidlie  of  the 
fliUet,  and  the  fame  in  all  refpeAs  a^  ip  the  viperi.  from  die  9^- 
hrm^  the  2)uSus  was  again  ftraitned  for  halt  an  inch,  and  then 
it  fbrnied  a  lam  inteftine,  which  a£S)rde4  an  agre^le  fight, 
>  on  accomft  of  the  weaved  irrinkles  of  ita  internal  coat ;  and 
I  this  gut;  after  ibme  finall  wiiidings,  ended  at  laft  in  the  Re5ium, 
i  whole  capacity  was  much  lefs  than  that  of  the  former;  there 
^  *  were  obfcrved  in  the  ftomach  and  gut  a  great  number  of  Zum- 
hrki  jTereieSy  a  difeafe  that  vipers  likewife  arc  fubje6i  to: 
Dr.  ^/an  takes  the  fwcllings  in  the  gullet  to  do  the  office  of  a 
crop  m  birds,  and  of  the  paunch  in  quadrupeds,  as  being  con- 
venient receptacles  for  the  food  the  ftomach  cannot  well  receive 
at  once,  and  that  the  more  necelTary  as  they  feed  but  at  one 
time  of  the  year;  And  it  is  reported,  that  upon  occ4iions  of 
danger  they  Ihclter  their  young  in  thelc  receptacles. 

The  heart  was  placed  near  the  bottom  of  the  "Tracbifay  and. 
on  its  right  fide;  tts  length  was  an  inch  and  a  half;,  its  figure- 
rather  flat  than  rounds  u  wasencompaflcd  with  ^Viricaraiuvh 
ji^^  and 
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smd  the  wide  was  larger  than  the  heart  itfclf^  and  it  had  but 
one  ventricle)  the  valves  were  fmall  and  ilefliy  ^  and  the  infide 
of  the  ventricle  was  diftinguifhed  by  four  or  five  cfO&  furrows. 

A  litde  below  the  heart  lies  the  liver,  which  ma  about  an 
inch  wide  in  die  largeft  place,  and  ieemed  divided  on  one  fide 
by  the  Vena  Cava  into  two  lobee  of  an  uneqaal  l^gth ;  for  the 
one  on  Ac  left  fide  was  ajxiut  ten  inches,  and  the  other  ob  the 
right  about  a  foot  long ;  it  was  of  a  brown  red  colour,  and  its 
uie,  no  doubt,  was  for  (eparating  the  gall,  which  was  contained 
in  a  bladder  firuated  at  fome  diltancc  below  it;  this  gall-blad- 
der was  two  inches  long,  the  colour  of  the  gall  contained  m  it 
was  grafs-green,  which  ouiing  thro*  its  coats  had  deeply  tinged 
all  the  adjacent  parts  5  the  Du^uiy  whereby  it  is  conveyed 
from  the  liver,  is  obfcurCjand  hard  to  be  found;  but  the  tDu6fNS 
CxfficuSy  by  which  it  dilchargcs  irfelf  into  the  intefline,  is  ma- 
niiell  enou<^h  •  it  ;irifes  from  the  top  of  the  bliiddcr,  and  gently 
defccndiqg,  pafTes  thro'  that  part,  which  Cbaras  takes  for  the 
''Pancreas^  but  which  the  ancients  called  the  ^leen,  and  & 
enters  the  beginning  of  the  larger  intefline :  The  tet,  which  waa 
very  plentiful,  is  faid  to  be  ufed  by  the  phyiiciansof  Mexico 
witn  good  fuccefs  in  the  SciMica^  in  pains  of  the  limbs,  and 
fer  difcufiing  preternatural  tamoars^  the  membrane  to  which 
it  adhered  was  taken  for  the  Omntunh  and  encopipaiTed  all 
the  parts  contained  in  this  lower  belly,  and  was  joined  to  both 
fides  of  the  ribs  $  and  fo  running  to  the  RsSumf  and  forming  a 
bag  that  enveloped  the  parts,  it  was  free  towards  the  belfy. 

The  two  kidneys,  which  lay^  to  the  back  on  each  fide  of  the 
fpine,  but  not  very  firmly  conjoined,  were  about  feven  inches 
long  ^  the  right  was  fbmewhat  longer  than  the  left,  and  each 
about  half  an  inch  broad;  and  tho*  their  fubftance  feenis  one 
continued  body,  yet  it  is  plainly  dillinguifhable  into  fevcral 
Icilcr  kidneys;  for  they  ought  to  be  reckoned  as  many,  as  there 
are  diiUnfl  iyficms  and  orders  of  vefTels,  which  were  placed  at' 
length,  and  not  piled  on  each  other;  the  ureters  did  run  almuft 
the  length  of  the  kidneys,  being  a  common  trunk,  that  received 
the  lelTer  branches,  that  went  to  each  (ingle  gland,  and  did  ter- 
minate near  cdch  other  in  the  Cloac^y  making  an  eminence 
there ;  for  rattic-lhakes,  like  birds,  have  a  Chaca,  which  in  the 
female  viper,  receives  the  orifices  of  the  Ureter and  the  two 
Uteri  ^  near  the  verge  of  the  Chaca  were  obferved  two  other 
orifices,  which  feemed  to  be  covered  by  the  folding  of  the  fkin^ 
and  they  led  into  two  bags,  which  Dr.  ^/on  calls  fcent-^Migs  ; 
one  of  them  was  about  an  inch  long,  and  as  big  as  a  goole-quiIl» 
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^  bitt  tapering  towtfds  the  end,  and  from  the  coloor  o(  the  liquor 
"^it^omatne^  it  appelated  darJdfti  $  the  other  bag  was  fi>methiag 
kfi  $  the  UqUor  taey  contained  was  a  little  thicjc,  and  of  a 
flrong  and  very  npplealant:  imelL 

The  teftides  were  very  difproportionate  in  length,  the  right 
being  two  inches  and  a  quarter  long,  the  left  one  and  a  half, 
fcarce  fa  big  in  compafs  as  a  gooie  quill;  their  colour  was 
white,  as  is  ufual  5  the  Fa/a  ^reeparantia  had  nothing  un- 
common j  but  the  tDeferentia  vitrc  remarkable  ^  for  the'" they 
did  run  in  a  ftreisht  fine  almoft  from  the  Teftes  to  the  'PeniSy 
and  formed  no  Targe  body;  yet  this  DuBu^  was  lb  often 
involved,  that  were  it  unravelled  and  extended  its  whole  length, 
it  would  be  twice  as  long :  There  were  four  'JPenes^  two  on 
each  fide,  which  lay  iheathed  in  the  body;  towards  the  root 
dicy  were  fingle  of  each  fide,  and  thick  &t  with  prickleti 
whofe  points  looked  backwards;  but  from  hence  the  Tenes 
were  divided,  and  formed  two  round  bodies  of  the  bigneft  of  a 
Imall  eooie-quill,  about  %  of  an  inch  long,  of  a  red  coloi|r,  but 
the  whole,  wheo  ptotruded,  was  above  an  inch  long$  and  they 
could  eafily  be  retraced  by  the  help  of  large  mulcles,  that 
were  faftened  to  them,  and  did  run  along  under  tliera,  and 
were  at  laft  in&rted  at  the  end  of  the  tail,  and  joining  of  the 
firft  rattle,  and  they  may  be  called  Re^raclorcs  ^Penum ;  there 
are  feveral  animals  that  have  no  Penis  at  all,  only  Paja  Defe- 
rt}nici ,  as  nioft  fi/hes;  all  quadrupeds  have  but  a  iingle  ^enis  ; 
iome  birds  have  only  one;  moll  others,  if  they  may  be  faid  to 
have  any,  have  two,  but  thofe  very  Hiort;  crabs,  Johfters, 
have  two  long  ones,  one  on  each  fide ;  but  earth-worms,  leech- 
es, Ihell-fnails,  iSc*  arc  hermaphrodites,  and  have  the  perie6l 
org^uis  of  both  fcxes;  but  why  the  rattle-inake,  or  male  viper, 
fliCNdd  have  four  'Penes,  when  the  female  has  but  two  Uter$  for 
reocivwg  them,  is  hard  to  account  for ;  it  feems  probable,  that 
they  have  the  i^ems  on  each  fide  double  or  forked,  that  when 
they  are  entrcd  the  Utirif  by  fpreading  themfelves  like  the 
VffJbagpnOfi  Y,  they  may  the  better  and  more  firmly  be  re- 
tained diere  till  they  have  performed  their  office  $  and  this  too  * 
leeoia  to  be  one  u(e  of  the  jfcuki  or  briftks  towards  the  root  5 
for  having  their  points  Iookii%  backwards,  when  omfe  they  have 
e  ntrcd  the  9udeniim^  they  muft  needs  lode  them  in,  aod  retain 
them  there,  till  fuch  time  as  the  parts  being  tired  and  fubfid- 
ing,  have  leave  to  retreat;  for  m  animals,  which  have  no 
r  Ji/:ulti  SejiUiiales^  it  is  requifire  that  the  Coiius  be  h  in.f/;  that 
ib  the  fecdj  vyiiJ^ch  cannot  t^uickly,  may  yet  Iciiuicly  be  tranl- 
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'  niitted  from  the  defies  ^  ib  in  dogs  which  ktve  no  Fgficalm 
Sevtinaks^  mr  tbe  root  of  the  booy  "Pms  id  a  large  body  conr- 
fiftuic  of  many  cells  and  vcflels,  which  upon  the  rufhing  in  of 
the  t»ood  and  fpirm»  is  fwelled  to  that  degreo^  chac  u  tactbly 
retains  if,  titt  tto  impetda  it  ovcTi  and  die  part  fiiMdci;  fi>Uia 
Inmpifilh  hat  on  its  breaft  a  large  ro«ndboikciirioufly  cob^ 
trivedy  like  the  tail  of  a  leech,  by  wiiidi  it  can  nriaiy  adhere  to 
the  female,  tho'  its  ^Pems  be  but  Ihon  5  cats,  lions,  ^c.  which 
have  likcwilc  very  ihort  jP^;/^j,  that  they  may  the  better  cling, 
are  forced  to  make  ufe  of  their  teeth  and  claws  5  and  from  the 
pain  thefe  caulc,  and  not  from  the  fcalduig  of  the  iecd)  proceed 
thole  hideous  ikncks  and  howlings. 

The  head  was  but  fmall,yct  the  RiElm^  or  mouth,  was  very 
large ;  the  tongue  in  all  relpe6ls  was  like  that  of  a  viper,  and 
conipolL'd  of  two  long  round  bodies,  contiguous  and  joined  to- 
gether irom  the  root  two  third^s  of  its  length  ^  they  are  darted 

X  out}  and  retraced  s^ain  with  great  agiluy  5  and  the  part  that 
was  exerted  appeared  of  a  black  colour)  whereas  that  which 
lay  iheathcd  within  was  red^  for  it  wits  faftened  below  the 
throat,  and  from  thence  it  was  covered  with  a  V^lgiHM  or  fheathi 
h>  the  place  where  it  Ulbes  Ottt»  which  was  near  the  end  of  tho 
larynx  ^  and  to  promote  its  exertion,  the  onder  jaw  was  hete 
diirided»  leaving  a  coofideraUe  ^ee  between  $  lor  it  ipoie 
conjoined  as  in  other  ammaki  and  beftt  with  teeth,  they  wodi 
be  apt  to  injare  the  totigae;  or  at  leaft,  it  mighr  prove  inoote* 
modious  to  the  ufe  it  is  dcfigned  for,  which  with  Charas 
Dr.  Tyfbn  iufpefls  tn  be  the  catching  of  flics,  and  other  imali 
animals  they  have  a  iiiind  to  devour.-  Over  tiic  tongue  lay  the 
Ijarynn^  not  formed  with  that  variety  of  cartilages,  as  is  uiual 
in  01  her  animals,  but  lb  as  to  forma  rifn  or  flit  lor  receiving  or 
difcharging  the  air^  there  was  no  Epiglottis  for  preventing 
foreign  bodies  from  getting  in,  this  bcmg  lufficiently  provided 
for  by  their  (Iri^l  clolcncisj  and  the  air  paiTmgonly  thro*  fuch 
a  flit,  wLtnout  the  contrivance  of  other  parts  for  modulating  it, 
can  on]y  make  ibch  a  found  as  we  obferve  m  their  hiding. 
The  teeth  are  of  two  forts.    1.  The  lefler  which  are  leated 

'  in  each  jaw,  and  ferve  for  the  catching  and  retaining  riieir  food. 
The  poifonoas  fangs  which  kill  their  prey,  and  are  j^accd  . 
without  xhe  upper  jaw,  and  they  are  all  Ct/  //;i  or  dog-teeth^ 
for  fince  they  neither  chew  nor  bruifefheir  food,  but  fwallow^ 
it  whole,  they  have  no  need  of  Mfhres:  Of  the  fi^  fort  of 
teeth,  there  are  in  the  lower  jaw  two  rows^bn  eaclr;^de,  aoA 
five  m  a  tow,  the  ipw^lefler  &iaai  ^hc^utward^taixl 

twenty  5 


DigitizedbyGoogle 


I 


^  RbvAL  SocjETy*  X  •  177 

twenty^  ill  the  uDpcr  jaw  «re  only  fiKteen,  five  oil  each  Mc  placed 
backwards,  and  fix  befece,  and  theie  do  no  harm ;  The  fangs 
are  placed  without  the  upper  jaw  towards  the  fore  part  of  the 
mouthy  arid  not  &ftened  to  the  Mhtitt^f  as  the  other  teeth»  but 
to  the  niilcles  or  tendons^  except  the  two  outmoft  and  largeft 
fiag^  which  were  fixed  to  that  tkine,  which  may  be  taken  for- 
ear-bone ;  thefe  fangs,  or  larger  teeth,  were  not  to  be  per- 
ceived upon  firil;  opening  the  mouth,  for  they  lay  flat  under  a 
ftrong  membrane  or  liicath,  but  they  could  upon  occalion  make 
them  eredlj  they  were  hooked,  and  bent  like  the  teeth  of  a 
'Bariiarojfa^  and  feme  of  the  fraalleft  were  bent  at  right  angles: 
In  ail  thefe  teeth,  eipecially  the  larger,  there  was  obfcrvcd  a 
pretty  large  Foramen^  or  hole  towards  the  rooc^  and  towards  the 
point  there  was  a  manifcll  large  flit,  and  from  the  flit  to  the 
root  they  were  perfcflly  hollow,  which  was  difcovcrcd  by 
gently  preffing  with  the  linger  the  fide  of  the  gnm  ;  for  then 
the  poifon  did  readily  arife  thrp'  the  hollow  of  the  teeth,  and 
iiTued  out  at  the  flit :  This  pyoifonous  liquor  was  obfcrved  to 
be  of  a  water  colour  lightly  tinged  with  yellow^ 

Amongd:  the  bones  of  ike  head,  the  Cranitm  was  obferved 
entire,  and  without  futures,  except  where  fomc  'other  bones 
were  joined  to  them,  as  forwards  over  the  noftrils  there  were 
two  iinall  bones,  to  which  were  fattened  the  cartilages,  or  rather 
bones,  which  divided  the  nofe;  the  other  bones  leetned  admi- 
rably contrived  for  the  great  extenfion  and  widening  of  the 
MoKitUf  which  feetns  tp  be  a  particular .proviiion  of  nature, 
b^uie  it  fallows  every  thing  whole,  and  its  head  is  but 
iinall  5  the  upper  jaw  was  joined  forwards  to  the  bone  that 
r^pceives  the  poifonous  fangs,  with  a  large  cavity  in  it,  which 
opened  externally,  and  was  thought  to  be  the  Foramen  odke 
car,  but  internally  no  perforarion  was  oblerved  for  a  nerve  j  this  . 
articuJation  feems  advantageous  both  for  the  motion  of  the 
fangs,  which  lie  fomctimes  flat,  and  fomerimcs  erc61:,  as  alfo 
for  the  motion  of  the  jaw  5  but  its  principal  and  moll  L  wniarka- 
blc  advantage  for  fwallowing  large  bodies,  is  the  curious  articu- 
lation of  the  Maxill(£  backwards  to  the  Cranium  by  two  bones, 
which  from  their  ufe  nv^v  be  called  AlaxiUarum  DilatatoreSi 
their  ihapc,  bulk,  and  titnels  Forthis  motion  will  readily  enough 
be  conceived  by. the  eye,  for  the  lower  jaw  is  not  conjoined 
at  the  chin,, as  48  ufual  in  other  animaU,  but  feparated  to  a 
£ood  diftancej  upon  the  receiving  a  large  body,  as  the  tncni- 
braiic  to  which,  they  arc  fattened  eafily  extends  itfdf,  fo  by 
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lifting  up,  M  life  by  bringing  thele  two  bones  more  to  »  • 
ftreijpit  line,  the  month  muft  needs  be  coofidenbly  widenecl  | 
this  arttcttktion  of  xht  SHUtatwes^  with  the  upper  todloiwer 
jaws,  makes  thofe  prombcrances  of  the  bead  re&mble  • 
bearded  arrow  3  the  tower  jaw  of  each  fide  was  compiM  of 
two  bones,  but  fiiinly  conjoined;  the  fbrc-bonc  received  the 
fmall  tecrh,  the  hind-bone  towards  the  articulation  grew  broad, 
as  dui  likewilc  the  bone  of  the  upper  jaw  anfwcring  to  this 
piece  in  the  lower  j  but  this  upper  jaw,  towards  the  poifunous 
fang,  divided  into  two  bones;  one  was  faftened  to  the  bone  of 
the  poironoDs  fan{7  externally;  the  other,  which  received  the 
fmali  teeth,  was  inlertcd  into  the  fame  bone  more  internally* 

The  Vcrtebrcey  according  to  the  figure  of  the  whole  body> 
were  fm ailed  towards  both  extreams,  and  largeft  in  the  mid- 
dle ;  from  the  neck  to  the  jims^  there  were  as  many  obfcrvcd 
as  there  were  fcales  on  the  belly,  168 1  but  frotn  the  ^nus 
to  the  fetting  on  of  the  rattle,  there  were  29  more  in  number  ' 
tjian  the  fcales :  The  former  Vert^ra  had  a  flat  upright  {pine 
towards  the  back,  and  a  (lender  round  oblique  one  detcendiBg 
internally  towards  the  belly  5  befldes  thofe  fpines,  there  were 
other  proeeflus's  for  the  articulation  of  the  ribs$  but  what  was 
moft  remarkable,  was  the  round  hill  tn  die  lower  fMirt  of  tlie 
upper  Virtehr^y  which  entred  afocket  of  the  tipper  part  of  the 
lower  Vertebr^^  in  the  fame  manner  as  the  head  of  the 
Femaris  does  the  jtetabutum  of  the  Os  Jfchii  ^  by  which  con- 
trivance, as  alfo  their  articulation  with  each  other,  rattle'fhakes 
have  that  free  motion  of  winding  their  bodies  every  way :  The 
ribs  inthaneck  were  fm  ill,  bur  larger  towards  the  middle  of 
the  body,  where  they  were  about  two  inches  long;  but  towards 
the  tail  they  grew  Imaller  and  fhorter,  and  did  all  terminate 
at  the  beginning  of  the  fcales  of  the  belly :  In  the  Vertebrcf  of 
the  tail  internally  were  two  fpines;  whereas,  in  the  other  l/'er- 
tebrdO  there  was  but  one;  and  there  were  likewifc  tranfvcrfe 
flender  'pyoce(Jtis\  fomcthing  analogous  to  ribs:  To  the  lafl 
Vertebra  of  the  tail,  the  rattle  was  laltened ;  in  this  fubje^t 
there  were  \r\i  Hve,  butfomc  others  feemed  to  be  broken  off 5 
that  next  the  tad  was  of  a  lead  colour,  the  others  of  a  cioeri* 
tious  colour  3  this  rattle,  accofding  to  Gulielmtts  TUb,  was  ' 
given  it  by  nature  to  be  a  warning  both  to  man  and  beaft  to 
avoid  the  approaching  danger^  (bme  authors  affert,  that  every 
year  there  is  an  addition  of  a  new  rattle,  fo  that  this  ammal 
muft  live  i6  or  ao  yearSy  for  ib  many  rattles  have  been  ob* 
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fcfvcdj  thefe  arc  placed  with  their  broadeft  part  per^>endiGular 
to  the  body,  and  not  horizontal ;  and  the  firft  is  fallc  ned  to  the 
Iti^  Ver^el^ra  of  the  tail,  by  means  of  a  thick  muicle  under  it, 
and  by  the  membranes  that  conjoin  it  to  the  (km, 

Exphcation  of  the  figures;  Fig.  i.  Plate  VI.  aaa  the 
Jffera  Aneridy  or  wind-pipe  ^  B  the  upper  part  of  the  lungs, 
vmdiis  veficular ;  ccccc  the  lower  part  of  the  lungs,  {brming 
a  laive  blad<|er  ^  i  the  firft  fweilii^  of  the  Oefopbagus,  or  the 
AAttUeftomachj  eee  the  OeJbpbaguSQt  g^nct,  and  that  part 
4)f  it  wliere  it  is  ifarftiterj  /  the  ftoond  Imlling  of  the  Oefi^ 
fbagus,  or  the  ftcond  imUe  floroach  ^  g  the  true  ftocnachj  h  a 
Aort  firaitDiMt  of  the  sut,  «  little  beiow  the  Vylorids ;  i  the 
iikftiMj  rie  heartf  /  the  auricle s  m^m  three  a^erief, 
niiertc^  dbere  are  two  afcending,  and  one  defcendins;  nnn 
Afee  laige  veins,  whereof  two  arc  defcending,  and  the  third 
afcending,  which  laft  feems  to  divide  the  liver  into  two  lobcii; 
Qo  the  liver  5  p  the  gall-bladdery  q  the  Iplecn,  as  it  is  called 
by  fhc  ancients,  but  by  Charas  the  'Pancreas-^  rrr  a  large 
blood-veilcl  running  thro'  the  middle  of  the  fcalcs  of  the  belly  j 
if  the  niulcles  belonging  to  the  fcalcs  of  the  belly. 

Fig.  2.  a  the  intcltines ;  b  the  gall-LLiddcr^  c  the  T^u&ns 
'BilariuSi  that  pafles  thro'  the  middle  of  the  fplcen,  or  as  uis 
called  bv  Ckaras^  the  Vmcreas^  and  enters  the  large  gut; 
^tfae  fpleen  or  Pancreas  \  ee  the  ihtefiines  which  were  very 
tege  and  winding,  but  ihon^ff  the  ReSum*,  g  the  Anns^ 
ib  the  "fefieSh  the  ^afs  ^Deferentla kk  the  Series  on 
^  fide,  which  at  the  root  are  conjoined  and  thicic  fet  with 
hriitksi  if  ^  mtticlet  which  retraft  the  ^en$s^  mm  the 
£cat*bags ;  #  a  large  Moad-veflel,  runniag  iou  one  fide  of  the  \ 
left  kidney )  000  die  enmlcents  arifing  fi-om  the  lame  §  ppp 
thefecretory  veflels;  ^  the  large  blood-ve&ls  of  the  right 
Jtidney;  rrr  the  emulgents  arifing  from  it;  sss  a  round  body 
of  blood- vcffcls  y  tt  t  Iccrctory  veiTcls ;  nu  the  Ureters. 

Fig.  5.  a  the  Vas  iDeferens^  which  afterwards  divides,  and 
runs  to  the  end  of  the  Tenes-^  ^  th^  Penes c  the  mulcjes 
wluch  retra£l  the  ^enes. 

■  FijEj.  4.  a  aaa  the  Jfpera  Jrteria  divided  in  the  middle ;  ' 
hhbiotut  lar^Tcr  braociics  of  blood  vcfiUs 9       the  v^cles  or 
cells  of  the  lungs. 

Fig.  5.  a  the  hole  of  the  noftrils,  b  the  Foramen  leading  to 
1  large  cavity,  wliich  has  no  perforation  internally  tor  any 
aerve,  yet  it  i8fiippof«4  to  be  defigncdfor  hearing 5  cc  tht 
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finall  teeth  in  the  upper  jaw  ^  dd  the  laige  fangs,  or  poifonout 
teeth  $  eee  the  place  where  the  bladders  of  poifon  lie  j  /  the 
Larynx '2  g  the  forked  tongue  5  t  the  teeth  in  the  lower  jaw$ 
i  the  place  where  the  lower  jaw  is  divided  at  the  Mmnm 
or  chin. 

Fig.  6,  lithe  Cranium  without  any  fatores;  hb  the  orbits  of 
the  eye^  cc  two  finall  bones  over  the  nofe;  d  the  grifly,  or 
^rather  bony  Septum  of  thcnbfe^  ee  2.  fmall  bone  lying  between 
the  Crar,ium,  and  that  bone,  m  which  is  fixed  the  poifonous 
fang  5  ff  a  cavity  in  tha:  bone,  to  which  is  faftened  the  poifo- 
nous fang,  whole  outward  orifice  is  reprefcnted  Fig.  5.  by  the 
letter/',  and  is  thought  to  be  the  ear 5  g  the  large  poilonous 
fang,  which  15  faftened  to  the  ear-bone 5  i)  the  other  poifonous 
teeth,  which  are  not  fixed  in  the  bone,  but  to  the  mufcles;  ii 
the  upper  S\':-tsilla,  which  contains  the  fmali  teeth  3  kk  one  fide 
of  the  lower  jaw,  with  its  double  row  of  teeth,  which  in  the 
middle  feems  to  be  joined  with  a  future  5  /  the  diftance  at  the 
Mentum^^  betwceii  the  two  fides  of  the  lower  jaw;  mm  wheic 
the  two  jaws  are  joined  together  backwardst*  and  by  a  tendon 
fidened  to  another  bone,  which  from  its  uie,  and  fer  didinftion 
iake«  are  called  Dihtatares  Mnxillarum^  nn  the  2>Uaiatere$ 
of  the  jaws  $  00  %  (hort  bone  which  Joins  the  dilatators  to  the 
Ikallor  Cranium *j  p lAkt  Vertebra  ct  the  neck:  Fig.  7.  repre** 
^  fents  the  poiibnotts  teeth.  - 

Fig.  8.  a  the  outward  fpine  of  the  Vertehra-t  which  is  flat  ' 
lengthwife;  h  the  inward  fpine  of  the  Vertebrte^  which  is 
round  ^  c  a  !ar«e  flat  ^Frocefjm  for  the  articulation  of  the  Ver- 
tebvce-^  d  fniall  tranfverle  ^roLeJ/us's  for  the  articulation  of  the 
ribs  3  e  a  round  ball,  like  the  head  of  the  Os  FemoriSy  which 
enters  a  focket  of  the  lower  Vertehrai  as  that  docs  the  J^ceta- 
huhan  of  the  Os  IfchiL 

Fig.  5).  a  the  Ipine  towards  the  back;  hb  the  two  inward 
fpines^  cc  the  tranfvcrfe  fpines,  analogous  to  ribs. 

Fig.  10.  a  the  Vertebra  of  the  tail  5  b  the  mufclc  on  which 
the  ratrie  is  fadened:  Fig.  11.  exhibits  a  fingk  rattle,  which 
Jias  three  joints^  the  ^rft  and  largefl:  appears  when  conjoined 
with  others  ^  the  other  two  ferye  lor  the  faftening  on  the  fuc- 
ceedtng  rattles,  and  are  covered  by  them:  Fig.  i2«  (hews  the 


five  rattles  as  joined  sogether. 


M.  Huy. 
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ilf.  HuygenV  ^my     the  fmrth  Satellite  of  Saturn,  our- 
reSei  by  Mr.  Edm.  Halley.   FbiL  Tranf.  N""  145.  p.  82. 

AFTER  Mr. Halley  had  frequently  obfervcd  with  a  24 foot 
telefcope  the  fourth  fatciiue  of  Saturn^  which  had  been 
firll  difcovered  by  M.,  Huygens  in  1^55,  he  perceived  tliac 
M.  JIuygens  numbers  were  confiderably  run  out,  and  about 
fifteen  degrees  in  twentv  years  too  fwift,  this  made  him  refolve 
to  enquire  more  nicely  into  its  period :  Therefore  in  i6i% 
JNbv.  ig.  13  h.  00  nan..p»  m»  the  fatellite  appeared  on  the 
jXMtli  fide  of  Saturn^  and, a  pcrjgendicular  let  &U  from  it  on 
the  tranfverfe  diameter  of  tbe  ring,  fell  upon  the  middle  of 
.tbf  dark  fpace  of  the  following  Afiff^  and  the  iame  night 
ip  b.  00  m,  it  had  pafled  the  cpnjundion^  ,and  the  perpendir 
colar  fell  exa£U3(  on  the  western  edge  of  the  globe  of  &itum^ 
the  northern  latitude  and  retrograde  motion  made  it  eTtdent, 
Ifaat  tbe  fatellite  ^as  ihsn  in  .perig<eo:  Attain  Noiv.  ai,  t6  h. 
•1;  m.  this  iiitellite  of  Saturn  was  on  his  Ibutb-fide  5  tbe  perpen- 
dicnlar  on  the  line  of  the  AnfdS  fell  on  the  middle  of  the  dark 
fpace  of  the  weftern  .^///^,  and  the  fame  night  19  h.  co  m.  the 
perpendicular  fell  precifcly  on  the  centre  of  Satuniy  and  rhc 
diftance  from  it  was  lomcwhat  lefi  than  one  diameter  of  the 
ringj  by  this  it  was  evident  that  the  fatcUuc  was  in  jipogaeo: 
Hcobferved  it  again  in  ^pogd:o  on  the  24th  of  jtan.  108^  at 
8  h.  00  m.  tn.  the  perpendicular  on  the  line  of  the  AnJ\^ 
fell  exadlly  on  the  weftern  limb  of  the  globe  Saturn^  and  at 
^h  50  m.  p.  m.  the  laid  perpendicular  fell  within  the  globe 
more  than  half  way  to  the  centre,  and  the  dillancc  from  the 
line  of  the  ^r]j<f  towards  the  fouth,  leemed  much  about  one 
diameter  of  the  ring:  Laflly  jR^.  p.  idSg,  8  h.  10  m./>.  #9* 
it  was  again  in  jipogfo^  and  he  could  .by  no  means  difcern  to- 
wards which  fide  it  indincd  moft,  nor  fvhether  the  tranfvede 
diameter  of  the  ring,  or  the  diifaince  «f  the  (atellire  from  it 
were  the  greater  4  fo  that  at  that  timie  it  was  precifcly.  \n 
Jpo^ao;JA^  chofe  two  of  the  moil  accurate  obfervationi  of 
M.  Himens  to  compare  jvith  thefe  ^  th^  firft  made  16^^  March 
14,  N.  9.  12  h..oo'm.  at  ^ Hague',  when  (he  latellite  appear- 
ed abdut  onp  diameter  of  tbe  ring  under  Saturn  $  but  it  was 
2one  fo  far  to  the  weftward,  that  h^  concluded  that  about  foui^ 
nours  before^  or  7  h.  40  m.  at  London  it  had  been  in  'Terig<e6 : 
Again,  March  lad,  1(^59.  10  h.  45  m.  the  fatellite  was  a 
Mfhole  diameter  above  the  lin^  of  ihc  ^^'Jd'^  and  the  perpen- 
.  '  diculac 


Digitized  by  Google 


x8a         MEM  O  IKS  »f  tSe 

dicular  thereon  fell  nearly  upon  the  extremity  of  the  eaftern 

*  By  the  firft  of  Mr.  HnllefB  obfervations  it  appears,  that  the 
fatcliuc  was  in  ^Perif^^eo  1682  Nov.  igtli,  17  h.  00  m.  nearly, 
at  which  time  Saturn  was  3  f.  29°  5  9'  from  the  firft  ftar  of 
^ries  in  the  cclipric  •  bur  the  earth  reduced  to  Saturn  s  equi- 
nod^ia),  and  the  lateilue  was  9  f.  23^^  /^6*  from  the  firil  ftar  of 
Aries and  March  4.,  i<^59f  7  h*  40'  Saturn's  place  in  the 
ecliptic  was  df.o''  41'$  but  the  earth  reduced  and  consequently 
the  fatcllite,  in  1 1  f.  aS**  18'  from  |ho  Mi  tor  of  Jries:  The 
interral  of  time  i^  61155  daya,  ph.  20'  in  wfakh  the  fitettitc 
had  made  a  certain  number  of  revoloiions  to  tlie  &aA  ttm^ 
«od  betides  9f.  15^  %%\  or  a9{^  iV  whole  cmnplemeac  m  it 
-circk  6^      ii  two  days,  26  h.  95' motion  of  the  fttcSttib 
According  to  ffo^'^e/zi  ^  fothat  8(^55  days,  5h.  55' or  124^7875 
.tiiinures  of  time,  the  time  of  fome  number  of  entire  revolu- 
tioh^k^  and  dividing  that  interval  by  fifteen  days,  22  h.  59'  or 
229S9'the  period  of  HuygenSy  the  quotient  545  fhews  the 
number  of  revolutions  j  and  again  dividing  124^7876^  by  543, 
the  quotient  229^1  f©  tn.  or  15  days,  22  h.  41'  6'^  appears  to  be 
the  true  time  of  this  (atellite's  period  5  hence  the  diurnal  motion 
will  be  22°  ^4'  38^^  18%  and  the  annual,  befides  22  revolu- 
tions, 10  f  20^  43':  Mr.  Halley  having  made  tables  to  this  pc^ 
riod,  found  that  in  the  u^pog^on  obfervation  of  Huygens^  the 
fatellite  was  above  2  degrees  fafter  than  by  his  calculation,  and 
ikax  in  the  diree  other  obfertations  of  his  owli,  ^it  being  like-  < 
W^in  the  fupefior  part  it  was  2  f  degrees  flower  thu  by  the 
fame  calculation  j  now  it  is  evident,  that  the  differences  atuft 
arife  from  fome  eccentricity  in  the  orbit  of  this  fatellite,  aiid 
that  in  li/larch  1^59  the  Apwrmi^n  or  gireateft  dift^nce  fronn 
Atum  was  fbmewherc  in  the  oriental  ftmi-circk  9  and^af  ia 
1^2  it  was  in  the  weflem  iemi-ctrcle$  andfuppofin^  the 
Afccroiiion  <ix*d,  it  muft  neceflarily  be  fcctwecn  9f.  23''  4d, 
and  II  f.  28°  i8'  from  the  firft  ftar  of  ArieSy  that  being  the 
common  part  between  thofe  two  femi-circles^  and  becanfe  the 
difference  was  greater  in  Huygsrfs  obfervation  than  in  Mr.  Hal- 
ley*Sy  it  will  follow  that  the  Zinea  j4pfidtmy  or  Apocronion 
ihould  be  nearer  to  9^  23''  4<s',  than  to  11  f.  28**  18',  Mr,  Hal- 
ley  fuppofes  it  10  {i  22**  00'  from  the  firft  ftar  of  Aries,  which 
alio  happens  tn  be  the  place  of  SatuDfs  equiiftx,  and  the 
j?rcatcil  equation  about  2  j  deg.  Upon  account  of  this  inequa- 
lity»  the  mean  ipotion  of  the  fatellite  will  be  found  about  a^ 
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;  i^'ibwer  in  ajf  ycars^  or  7'  in  «  yeat$  whence  Mr.  Ib/i^ 
>  mi  die  anttttu  modM  10  £  ao^  3^',  sbove  aa  rcvolttdonsy 
j  and  the  correal  epecht  fi>r  the  kfkday  of  StecniU^er  itfS^,  at 

noon  in  the  meridian  of  London  9  f.  10  1 5'  from  the  firft  fbir  of 
I  Jrkii  ii^om  tbefe  elenicnts  tables  may  be  calculated. 

J  Hmnin  h  Swjtserland  ani  its  Qmi  By  2)n  Wiiicler.; 

Phil.  Tranf.       145.  p.  95. 

IN  id82  OA  the  borders  of  Italy  a  murrain  infeded  tbe  ciude 
wlikh  fpretd  into  Smimrhnd^  the  territories  of  Wmm- 
hr^  and  ochcr  provinces^  and  ntwlc  fN»t  deilruAion  among 
tbem$  the  contagion  fecmod  to  propagate  tt&lf  in  theibcm 
a  Uoe  mift.  which  fell  upon  thofe  paftares  where  the  cattle 
^  pmAf  infonoiiidt  that  wholebecds  returned  fick  home^  hcdng 
vnj  duU»  aifd  forbcafsng  their  koA^  moft  of  theia  wooU  din 
is  twenty  fivor  hoont  upon  diflbfiion,  ther^  were  difeovered 
I  Urge  and  corrupted  fpken,  fphaceloos  eorroded  tongues,  and 
I  ibmehad  malignant  j^ngina*^:  Suchperibns  as  unwarUy  ma-t 
naged  their  cattle,  without  regarding  their  own  health,  were 
thcmfelvcs  infc£led,  and  died  like  their  bealls:  This  contagion 
[  may  probably  proceed  from  fome  noxious  exhalations  emitted 
j  from  the  earth  in  three  diftind  earthquakes  that  had  been  felc 
I  ID  the  fpace  of  one  year. 

!    The  method  of  cure  was  this  3  upon  the  leaJt  fufpicion  of 
j  contagion,  the  tongue  of  the  anmial  was  carefully  examined  • 
if  they  found  any  jipthd^  or  hliflcrs  of  whatever  colour  they 
vere»  dbey  rubbed  and  fcratched  the  tongue  till  it  bled  5  then 
:  ihey  wiped  away  the  blood  and  corruption  with  new  onwaHied 
I  linnen^  thia  done,  a  lotion  of  ialt  and  good  vinegar  was  ufed 
;  iorthe  tonsue:  The  antidote  and  memcine  ibrtbe  diieafisd 
cattle  wa«  the  fame  ^       take  of  {bot^  gunpowder^  brhnlfame 
sad  fait,  equal  parts>  and  at  much  water  as  is  nece^y  ta 
;  eilk  it  down  5  gtve  a  large  fpoonful  ibr  a  dole* 

Or.  Sore  was  afiTored  bv  two  ingenious  travellen  tbat  thia 
contagion  reached  the  borders  of  ^ohnd^  having  paflcd  quite 
Gtr^nany  y  that  it  was  obfcrved  to  advance  daily,  fpread- 
'ng  near  two  German  miles  in  24  hours  ^  that  it  did  at  the 
'line  time  infc^^  places  at  great  diilances;  that  cattle  fccu red 
tt  rack  and  j(|||iigcr  were  equally  infected  with  tho£ein  the 
field. 
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Sr2v  Formsiion  of  Salt  and  Sand  from  Brine  $  Rob* 

Plot.  Phil.  TcanC  N  145.  p.  ptf. 

UPON  ftraining  a  competent  quantity  of  the  brine  from 
the  pits  in  Sraffbrd/hire  thro*  eight  folds  of  fine  Holland, 
and  'ds  many  of  cambrick,  there  was  nothing  found  in  this 
clofc  colander  but  a  little  black  dull,  which  might  be  owing 
to  the  foulneft  of  the  water,  it  being  nothing  hkefandj  for 
having  examined  the  cloth  both  with  the  fingers  and  a  mi- 
crolcope,  no  fand  could  be  obfervcdj  and  yet  this  brine  is 
found  to  hold  in  boiling  at  Icaft  i  as  much  land  as  fait:  But, 
notwithilanding  this  experiment,  it  did  not  Icem  neceflary  to 
iuppofe  that  the  find  was  generated  in  the  boiling,  but  might 
rather  be  originally  there  ^  for,  previous  to  the  ilraining  of  it^ 
there  WMobftrvcd  in  the  water,  by  the  help  of  a  microfcopcy 
a  great  number  of  very  minute  animals,-  much  imalier  than 
^  dme  in  pdpper-water,  fwimminjg  about  in  it,  together  with 
'  many  fmall  tranfparent  plates,  i&ne  a  little  bigger  than  the 
jtiimafcukSt  and  fomeleis^  but  all  of  a  refiangular  oblong 
figure,  tho'  fotne  nearly  r^embled  a  fanare,  and' they  were 
ibnnd  in  the\water  after  ftraining  as  thick  as  before,  the  porea 
or.radier  interftices  between  the  threads  of  the  cambrick  and 
hoUand  appearing  in  the  microicope  twenty  times  greater  than 
ieither  the  jinimakuks  or  plates  5  and  tfaefe  were  judsed  to  be 
the  original  particles  both  of  the  fait  and  fand  ^  which,  as  the 
water  evapor  ires  in  boiling,  might  gather  together,  till  they 
made  up  luch  a  viilble  coarfe  oody,  as  the  greater  corns  of 
each  are ^  and  this  iufpicion  was  confirmed  in  a  little  time^ 
for  obfcrving  with  an  excellent  microfcope  fome  of  the  Hirong 
brine,  which  drops  from  the  bafketsor  barrows,  when  the  fait 
is  firft  put  into  them,  tho'  at  firft  it  looks  like  clear  water,  yet 
upon  a  more  accurate  obfervannn  it  appeared  exceeding  full  of 
thcfe  oblong  particles,  which  were  perceived  to  unite  and  ga- 
ther together  to  form  larger  parcels^  and  as  the  water  dried 
off  from,  the  glafs,  to  grow  ilill  larger,  till  they  appeared  aa 
Mgt  andnearUrrefembiinff  a  large  fized  table  diamond  $  which 
amrded  a  fufpicion  that  the  fand  might  be  alio  generated  ia 
the  fame  manner;  it  appearing  to  be  only  an  infipid  ialt,  con- 
fiding of  parts  not  ib  iharp  pointed  as  the  oth^  but  rounder 
and  blunter  angled,  and  coniequently  not  fo  pungent  on  the 
tongue ;  yet  this  fand  could  not  be  made  to  diflblve  to  any  con- 
iiderablc  quantity  ^  and  tho*  the  lalt  would  di£[blve,  yet  it  did 
'.iV  -  not 
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not  form  itfclf  again  into  plates :  Upon  obicrving  fomc  of  the 
ialemade  at  thofe  pits,  before  it  was  dried  and  beaten  fmall, 
many  of  the  larger  corns  appeared  of  the  fame  Hiape  to  the 
naked  eye»  that  the  minute  ones  did  in  the  microrcopc  ^  and 
they  evidently  confided  of  a  great  number  of  fmali  plates/ 
IhoottDg  up  urom  a  quadrangular  oblong  baie  into  a  very  ob* 
»tiiic  pyramid,  and  hollow  within, 

Jb9  Lnmbricuc  Latos  ^  hy  2)r.  £dw.  Tyfon*  Phil.  TranC 

146.  p.  113. 

TJSE  Lumbricus  Latus  is  a  flat  worm,  and  hence  its  de- 
nomination 5  it  was  called  by  Hippocrates  'I(fr.ia^  and 
hence  by  fomc  in  Euglifljy  the  tape -worm;  this  flitnels  of  its 
body  fut?icicnt]y  diftinguifhcs  it  from  the  other,  which  are 
tifually  bred  m  the  body  j  and  are  either  flior:  and  Iraall,  and 
then  called  j4fcarides-^  or  longer,  as  the  TereteSy  the  breadth 
of  rbe  Lasus  is  various  both  in  the  fame  worm  and  in  dif&« 
renf  worins^  the  longer  the  worm  ia,  the  broader  ufually  are 
the  latter  joints  ^  and  tfaefe  joints  are  ib  articulated,  that  the  ex- 
treme edges  of  the  preceeding  come  over  the  fubfcquentj  and 
this  may  be  a  direftion  for  finding  which  end  is  the  head;  mnd 
ibcfe  edges  in  fbme  are  obferved  to  be  plain  and  fmootb)"  in 
<»diers  jagged,  and  indented  in  all  ^  by  flipping  it  thro'  the 
fiogers  from  the  tail  to  the  head,  you  will  find  a  great  rough* 
»Cl83  but  if  the  contrary  way,  it  feems  fmooth:  the  extre- 
mity whereon  the  head  is  fee  is  Imaller  than  the  other,  and 
fomctimes  nor  half  11  quarter  fo  broad,  ihc  joinrs  ta,v.ti\is  the 
head  are  vailly  iLorter  than  towards  the  tail  ^  fo  rivac  the  joints 
ii-cm  to  encreafe  gradually,  both  in  length  and  width,  as  they 
approach  the  tail ;  but  withal  it  muil  be  obferved,  that  accord- 
ing to  the  corrrugation  or  cxtcniion  of  thoic  joints,  their  di- 
menfions  will  be  altered,  which  is  very  manifclt  when  they  arc 
alive;  there  is  hkewifc  a  great  diilcrcncc  in  rhcir  joints  ,  viz. 
that  in  mofl,  the  joints  do  gradually  and  very  fenfibjy  incre.ife 
io  lengthy  in  fome,  thole  orifices  which  Dr.  ^yfon  takes  for 
mouths  were  placed  about  the  middle  of  the  joinrs  on  the 
cdgesi  in  others,  about  the  middle  of  the  flat  uf  the  worm 
near  the  jointings^  thefe  juttings,  or  lips  of  the  upper  joints 
orer  thelower^  were  plain  in  ibme,  in  others  jagged,  in  others 
again  the  greit  protuberances  at  the -fide  rendred  the  whole 
worm  indented  ^  generally  the  fame  jjoint  is  much  of  a  bigneis 
throughout,  but  the  upper  extremity  is  fomethit^  fmaller 
than  the  lower.*  This  worm  lies  folded  up  m  ievtial  places. 
Vol.  II,  A  4  '  aiid 


lib-         M  EM  O  I  KS  0f  the 

and  is  fom crimes  as  long  as  the  whole  guts,  and  fomctiraes  it 
valUy  exceeds  that  length  j  Olaus  SorrkJbius  tells  us  of  a  pa- 
tient of  his,  who  voided  800  foot  of  this  fort  of  worms  in  le- 
Ycral  pieces  in  a  year's  iinie,  and  that  hitherto  he  had  nor  met 
vith  the  head 5  .tor  the  patient  oblerved,  that  always  in  the 
iroidtpg  it,  he  perceived  it  break  off :  Dr.  7yfon  hinifelf  had 
airinilance  of  a  patient^  who  had  voided  vaft  quantities  of  tbit 
worm  for  ieveral  years  together,  but  in  feveral  pieces  from 
two  to  fix  or  more  yards  in  length,  which  a)t  put  togethef 
would  much  exceed  the  length  of  that  of  SorrUbius  i  hut 
tho*  the  length  of  this  fpecies  of  worms  cannot  be  afcertained^ 
vet  it  is  undeniable^  that  it  is  vaitly  long,  as  plainly  appears 
py  tbofe  pieces  that  were  exhibited  ^  and  DtnTyfoni  meaitiring 
one  voided  by  a  young  man  about  lo  years  of  age,  found  it  14 
foot  long,  and  he  numbrcd  507  joints  therdn^  its  colour  waa 
extreme  white,  being  turgid  with  chyle;  its  body  was  flat 
about  the  thicJcncls  of  half  a  crown  where  thickclij  and  the 
joints  towards  the  tail  were  about  \  of  an  inch  broad  5  thole 
towiirds  the  head  about  ^  as  broad  as  thofe  towards  the  tail  j 
and  the  joints  were  not  \  of  an  inch  loug,  whereas  thofe  at  the 
tail  were  a  full  inch  and  more  in  length,  and  they  feemcd  gra- 
dually to  pjow  longer  from  the  head  ;  the  joints  were  much  of 
a  Width  throughout  j  and  the  jutting  edges  of  the  preceeding 
joints  over  the  fubfetjuent  were  ufually  plain  and  even  ^  unlets 
where  the  contraftion  of  the  body  had  crimpled  them  a  little  t 
ITfae  fiats  of  both  lides  were  exaAly  alike,  and  without  any 
fpotsi  ptotuberancest  or  any  thin^  remarkable,  which  might 
diftinguifh  them,  only  a  fmooth  lurface  5  but  about  the  mid- 
dle of  the  edges  of  each  joint  Dr.  7)^^?;/ obfervcd  a  protuberant 
orifice,  which  would  eafily  enough  admit  a  hog*s  Wiftle,  and 
was  openand  manifeff  to  the;  naked  eye  3  thele  orifices  were 
fer  the  moft  part  placed  alternately  ^  in  one  joint  on  the  right 
fide,  in  the  following  on  the  Icft^  and  (bmerimes  he  obferved 
them  jfr  two,  but  more  rarely  in  three  fucceeding  joints  of  the 
fame  fide,  and  never  in  one  joint  more  than  once  3  thcfc  orifices 
be  rakes  for  lo  many  mouths. 

Thcie  uoims  arc  only  to  be  met  with  in  the  anim.J  king- 
dom, and  that  in  feveral  fubjecis,  and  thole  of  different  Ipeciesj 
they  are  very  frequent  in  fi flics,  as  pikes,  whitings,  bleaks, 
crab^,  herrings,  ^Sc-  and  upon  this  Icore  they  fometimes  prove 
a  ^rrre^t  damaor  to  the  merchants,  who,  as  ^'Plr.terus  obferves, 
^re  iorced  to  fling  them  aw?»v :  if  in  lumnicr  vnn  open  rhdfe 
bleaks  that  leap  and  tumble  m  the  water,  from  the  pain  they 
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feel  wiA|n,"yoti  will  almoll  conflmtly  meet  with  this  wornij 
they^  are  Lilfo  often  obicrved  in  oxcnj  in  calves  not  lb  much  5 
but  in  dogs  very  frequently. 

The  head  of  this  worm  is  very  obfcure,  and  has  given  rife  to 
many  difputcs  amongfl  anatomilb,  who  are  itiU  forced  to  own 
chat  they  are  at  a  lofs,  and  know  nothing  certain  about  it  ^  but 
Dr.  fyforj^  having  opened  a  dog,  found  a  worm  alive  in  the 
Beon^  not  lying  ftrcight,  but  in  folds  in  feveral  places  ^  and 
k  traced  it  up  to  the  fmallcil  extremity  in  the  'Duodenum^ 
vbere  he  expedled  the  head  to  be,  the  broader  end  being  to- 
wards the  Rmum^  which  was  loole  and  did  not  adhere^  bat 
the  fmalier  extremity  ftuck  lb  firmly  to  the  inner  coat  ot  the- 
intcftme,  that  it  was  loofened  with  fbmc  trouble  ^  it  woCiId 
ibmetimet  /hoot  out  this  head  a  confiderable  length,  and  again 
leira^l  it,  and  thus  alter  its  figure  very  much,  bv  becoming 
broader f  upon  viewing  this  with  a  good  microfcope,  k  ap- 
peared thick  befet  with  two  rows  of  fpikcs  or  hooks,  rhe  kig^T 
ofwhica  arolc  from  the  centre,  fpreading  thcmiclvcs  over  tiie 
cdacs  of  the  circumference  ^  the  other,  which  were  fnialler 
and  fiiortcr,  iffuing  out  about  the  middle,  more  towards  the 
ed^es  •  but  by  the  itridelt  inquiry  no  orifice  could  be  obfcrvec^  j 
and  It  was  ra::'^n;efled  by  fome  ing^cnious  pcrfons  that  thcfe  hairs 
oripikcs  might  relemble  the  imaii  tcct  of  the  tick,  tor  fallen- 
mg  itfcif  the  better  to  help  its  lu^lionj  and  indeed  were  blood 
the  food  it  lived  upon,  the  cafe  would  be  plain  ^  but  fince  it  is 
chyle,  what  iervice  they  can  be  of,  is  not  fo  eadly  perceived  ^ 
but  what  Teems  moil  probable  is,  that  by  the  means  of  tbeie 
books^and  fpikcs,  it  fallens  itfelf,  and  fo  prevents  it  a  too  ea(y 
tjefiioo  out  of  ribe  body  ^  for  it  being  fo  very  long,  and  largo 
too,  and  its  body  in  many  places  winding  and  convoluted,  the 
deiceat  of  the  Fcsces  upon  all  occafions  would  be  apt  to  carry 
it  out  with  them,  had  it  not  this  hold$  which  is  (b  firm,  that 
lather  than  quit  it,  parts  of  its  body  are  broken  offt  When  «: 
penetrates  the  coats  of  the  intcftine,  it  draws  in  its  hooks  and 
contracts  its  head  tu  a  pouit  j  then  it  expands  them,  and  ralccs 
firm  hold  of  the  mcmbraiiC,  by  dartnig  its  kvcral  poinards 
into  it;  which  6aufes  thofe  intolerable  pains,  which  thole  pa- 
tients that  arc  fo  much  troubled  with  them  do  complain  o\\ 
and  hence  it  is  that  the  cure  is  fo  diflRcnlr,  th  it  iho'  at  time  s 
^aft  quantities  may  be  brought  away,  yet  iomc  can  hardly  cytr 
a  perfcft  cure. 

It  has  been  already  obfcrved  that  the  orifices  in  the  joints 
are  of  tv^o  ibrts,  being  placed  in  firnic  on  thp  edges  in  rhc 
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middle  oF  the  loiius,  often  alternately,  in  one  joint  on  the  right 
haHil,  in  the  other  on  the  left,  iometimes  in  two,  leldom  in  more 
on  the  l^mc  fidcj  they  are  protuberant  IbnriCthmg  like  ^apill<e 
or  nipj^lcs  with  a  hole  in  the  middle  eafily  enough  perceivcablc 
by  the  nAxd  eye,  and  readily  admittin*;  a  hog's  brittle 3  in  the 
other  fnrr,  thefc  protuberances  are  placed  about  the  middle  oF  ihe 
fl  it  <  f  the  worm,  towards  the  up^xr  part  of  the  joint,  and  arc 
what  authors  mean  by  their  ALiLul^e  Nlgrfctrntes :  Dr.  Trjon 
•chieHy  infills  on  the  former  ibrt,  and  that  thele  are  io  many 
mouths  he  iirft  argues  from  the  great  quantity  of  chyle  they  are 
often  turgid  with  ^  fecondly,  from  the  great  appetite  of  the  ^pa- 
tient,  but  more  often  from  the  thirit,  ami  almoit  ccxirinual  ema* 
ciation  which  they  caulej  thirdly,  that  no  other  mouth  befide« 
is  obtoed  5  fourthly,  that  no  ufc  can  be  io  fitly  alTigned  thole 
orifices  as  that  of  mouths :  As  to  the  firft,  none  who  have  4^ 
fcrved  them  but  muft  own  that  they  are  often  very  turgid,  as  that 
which  Dr.  7y/bn  had  of  eight  yards  in  length,  did  very  plainly 
Khew,  and  ipirit  of  wine,  into  which  it  was  put,  became  muddy, 
by  its  dticharging  a  large  quantity  of  a  cnylous  juice,  which 
made  a  deep  fi^iment  at  nie  bottom,  as  it  alio  did  a  lecond  time 
after  putting  it  into  firefh  ipirits  5  now  whence  all  this  could  iffue, 
but  by  thele  orifices  on  the  fide  is  not  eafily  accounted  for  5  and 
being  io  large  in  quantity,  it  could  not  otherwile  be  well  received 
into  the  body,  but  by  thefc  numy  mouths,  which  being  alvwiys 
open  and  Kinr^  on  all  ikles  do  greedily  devour  the  belt  part  of  the 
tnylc  and  nutritious  juice.  2.  Hence  maybe  well  accounted  for 
that  ^ppcfttus  CnnihuSy  great  thirlt  and  atrophy,  mentioned  uii- 
,dcr  the  lecond  particular,  and  which  are  often  obierved  m  thole 
that  are  attjiclcd  with  this  worm;  which  could  not  be  efftrcled 
imkis  rhey  hid  mmy  mouths,  whereby  they  rob  the  la6teah  of 
their  ch\  lc,  snd  wher.cc  nccciTirily  eniues  an  entenuation  of  the 
body.  3.  if  thele  onhces  be  not  allowed  to  be  lo  many  mouths^ 
\vc  muft  be  at  a  lofs  where  to  find  them  in  the  whole  bmly  bc« 
fides  ^  for  in  that  part  called  the  bead  none  can  be  difcovered  by 
the  niicrofcope,  and  if  there  be  any  in  that  place  it  oiuil  be 
confiderably  too  linall^  and  being  ib,  andbutiingle  too,  it  is  not 
ealy  to  account  how  it  con  talcc  in  lb  ereat  a  quantity  of  chyle, 
necellary  for  a  b  )dy  of  16  great  a  length:  4.  It  thele  orifices  be 
not  allowed  to  he  mc  ut hs,  it  is  hard  to  account  what  ellc  they  atej 
riiey  cannot  be  t  ikcn  for  lb  many  Anus\  or  vents  for  their  excie- 
ments)  fince  it  \%  pure  ch)  le  they  fred  upon,  which  will  not  oflbri 
much,  at  leaft  not  io  ols  an  excrement,  as  to  need  16  many  and 
large  orifices  for  diicharging  it  5  it  is  eafier  to  inuigine  thena 
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Bronchia  or  langs,  which  in  infefls  are  obfcrvcd  in  al!  the 
Jnnuli,  or  joints  of  the  body^  but  with  this  ditfercnce,  that 
in  them  you  will  conilantly  fee  thcfe  orifices  on  both  fides  in 
each  AnnuluSt  but  in  the  worm  never  but  on  one  fide  ^  nor  am 
they  near  fb  open  and  large  in  the  former  as  in  the  latter, 
vbcoce  t]M  chyle  muft  flip  into  them,  and  ib  fpoil  them  ibr 
being  lungs 5  to  which  may  be  added,  that  the  joints  when 
broken  oft  do  ftill  live,  which  they  could  not  do  unlefs  they 
lud  mootha  in  each. 

It  has  been  ftiffly  maintained  by  authors  of  great  note,  botii 
snodem  and  ancient,  that  tht  worm  itfelf  (carce  lives,  being 
only' a  SpoHum  or  flough  of  the  inteftinc^  or  at  leail,  is  not 
one,  but  many  worms  included  in  that  membrane^  but  fuch 
opinions  fee m  wide  of  the  truth  3  tur  niciny  phylicians  have 
obkrvcd  it  to  move,  and  confcquently  to  be  alive  3  and  Dr. 
lyfon  had  a  remarkable  inftance  of  it  in  the  diffcdion  of  a  dog, 
where  he  particularly  oblerved  the  manner  of  its  performing 
irsmotion^  for  tho*  all  was  done  by  conrrafling  aiid  /liortening 
the  joints,  yet  fometimcs  it  became  round  and  cylindrical,  tho* 
naturally  flat  ^  at  other  times  it  formed  a  deep  concave  on  one 
fide,  and  a  convex  on  the  other  5  bat  moil  times  there  was  a 
bellying  out  at  the  edges,  about  the  middle  of  the  joints^  and 
tho'  that  part  towards  the  head  was  very  (lender,  yet  upon  con< 
traflton  it  would  become  as  broad  as  the  lail  joints  j  this  con* 
tradlion  he  fomctimes  obfervcd  at4wce  in  feveral  parts.atibme 
diftance  from  each  other^  which  muft  needs' mnch  promote  its 
piogreffive  motion;  fioce  being  of  fo  sreat  a  length,  it  other* 
wiw  could  make  but  litde  progrefs  5  which  is  perhaps  requifite 
that  it  may  recover  itielf,  when  the  defcentot  the  fasces  drive 
ii  downwards  5  and  for  promoting  its  motion,  there  is  a  promi- 
nencc^  cit  every  joint  of  the  fuperior  over  the  inferior,  which, 
like  io  many  Icalcs  on  the  bellies  of  other  renrilei;,  do  perioi  ai 
the  office  of  feet:  Again,  forae  authors  who  admit  this  worm 
to  be  alive,  affert  that  it  is  not  one,  but  many  worms  linked 
together,  and  included  in  a  Spolium  or  flough  of  the  inrcftines, 
and  that  this  SprAifm  irfclf  is  not  animated,  hut  receives  all  its 
icnfc  and  motion  irom  the  Cucurbitini^  or  fmall  worms  like 
cucumber-feeds  included  in  it  5  but  Dr.  Tyfon  fulpe^b  this  par- 
ticular very  much,  becaufc  a  joint  or  two  fell  off  from  the 
worm  in  the  dog,  and  he  did  not  obferye  any  membrane  ha|i^«' 
ing  to  the  preceediog  joint,  out  of  which  it  might  (lip,  but  it 
mkeoff  entire  9  and  the  fetting  on  of  the  joints  is  fvch,  that 
it  ie^ms  fufficient  to  Aiew>,  that  this  worm  cannot  be  a  conti* 
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nued  membrane  articulated  only  by  the  fcveral  Cucurbitinl  in- 
cluded thcrem,  fince  there  is  lb  large  a  protuberance  of  the 
lower  extremity  of  the  prccceding  jomt  over  the  upper  part  of 
the  following:  If  this  worm  be  only  a  membrane,  why  is  there 
conltantly,  and  that  regularly  a  diti'crencc  of  both  extremities, 
as  to  their  length  and  breadth?  How  happen  the  hooks  at  the 
head  ?  How  are  thefe  orifices  formed  at  the  edgea,  or  on  the 
flat  of  the  worms }.  But  that  all  thofe  fing[ie  joints,  wbiUt  ia  tke 
body,  do  live,  appears  not  only  from  thetr  mouths  for  receiving 
their  food,  and  no  doubt  cdrrefponding  organs  for  the  digeition 
and  diftribution  thereof,  but  alfo  from  this,  that  both  fingla 
jointt,  and  otten  larger  pieces  hare  been  voided  alive^  amLfeve« 
ral  pieces  Dr.  ^I}fon  obferted  c<|aaHy  ^itrsid  and  nlled  with 
chyle  in  proportion  to  the  magnitadc  of  the  Pftrsi:  Upon  the 
wmile,  there  may  be  fome  Anaio|;y  between  tnis  jointed  worm 
and  knotted  plants,  whole  each  joint  can  (b  eaflly  propagate 
itfelf^  and  it  may  be  thought  to  be  an  ZoofhyPjn  or  plant* 
animal  bred  in  animal  bodies  5  fince  fo  large  and  frequent 

*  detruncations  of  the  body  do  not  deftroy  the  \iic  oi  the  whole. 
Explication  of  the  figures.    Fig.       Plate  VI.  reprefents  a 
worm,  or  rather  part  of  a  worm,  voided  by  a  young  man  in 

^JjOridcriy  which  was  eight  yards  long;  the  iefler  extremity  is 
that  part  towards  the  head  5  the  bioader,  the  tail  ^  the  protu- 
berances about  the  middle  of  the  edges  of  the  joints  are  the 
mouths.  Fig.  14.  rcpreicnts  a  worm  taken  out  of  a  dog,  about 
five  foot  long,  and  aiive^  the  fmali  end  ihews  the  head,  as  is 
appeared  to  the  naked  eye ;  the  two  protuberances  at  the  fidei^ 
are  the  mouths^  the  broad  end,  the  tail.  Fig.  15.  repreients 
the  protuberance^  or  Vafilla  about  the  middle  of  the  edges,  as 
viewed  with  a  microfeope,  and  in  it  the  orifice,  which  is  taken 
for  the  mouth  of  this  worm.  Fig.  16*  is  the  head  of  this 
worm,  as  it  appeared  in  the  microicope  t  wherein  is  obienrabk 
a  double  order  of  fpikes  or  hooks*  the  longeft  arifingfmm  the 
centre,  the  other  more  towards  the  edges,  which  at  pleafurest 
csin  contraA  and  protrude.  Pig.  1 7 .  a  fide  profpeA  of  the  head 
and  its  hooks. 

7%e  Lmnbricos  Teres,  or  Round  Worm  ^  ipy  fpr.  £dw*  Tylon* 

Phil.  TranC      147.  p.  1 54. 

TH  E  I.ufvlnirK^  T^pvei,  or  round  worm,  with  which  chil- 
dren are  uiuaily  troubled,  is  by  HJppocrates caUed  Strofi^ 
IjlifS'j  by  CelfuSy  Teres-^  it  is  ufually  about  a  foot  long:  but 
the  male  is  generally  Imalicr  than  the  female^  they  are  about 

the 


Digitized  by  Google 


Royal  SdcicTv.  191 

tlie  hignels  of  a  whe:^t-ftraw,  or  a  goofe-quill,  3nd  their  colour 
white  5  thofe  ieet  or  afpericies  arc  not  obicrved  on  the  Aririull 
or  rings,  as  in  the  earth-worm 5  at  both  extremities  they  gruw 
aarrow^  their  mouck  it  compoied  of  three  lips^  in  the  lame, 
iminner  the  leech  has  three  cartilaginous  teeth  let  in  a  triangle^ 
which  it  wounds  thcikin  to  iu&iofif  the        is  a  traDrferl& 
flit  a  little  on  this  fide  of  the  extremity  of  the  tail :  In  openiog, 
the  body,  Dr.  ^yfon  found  ke  cut  thra*  %  larj^  tmofcle  oader 
the  ikin,  which  is  ipiral  in  earth-worms,  aa  in  great  meafure 
their  motion  isf  lb  that  by  this  meam  like  the  worm  of  an  auger^ 
the;  can  tlie  better  bote  their  paHage  into  the  earth  $  tl|eir  rep- 
tilt  motion  may  alfiy  be  explained  by  a  wire  wound  on  a  ^lipder, 
«jiich  wfaenflipped  of^  and  one  end  extended  and  held  Uft,  will 
bring  the  other  nearer  it ;  lb  the  earth-worm  having  fliot  out,  or. 
extended  its  body,  which  is  with  a  wreathing  motion,  it  takes 
hold  by  its  fmall  feer,  and  thus  conrracts  the  hinder  part  of  us 
body;  he  like wiie  obfcrvcd,  that  dividing  this  part,  there  ifilicd  ♦ 
out  a  copious  Icbor^  which  is  naturally  dilchai-gcd  ironi  ionic  pores 
in  the  fkin,  and  is  of  great  ulc  to  the  earth-worm,  by  rendnng  its 
body  flippcry,  that  lb  it  may  the  more  eafily  glide  into  the  earth  ; 
and  in  thefe  other  worms  of  the  inteftines,  this  hufjiour,  as  in 
leeches,  makes  a  coverinrj;  to  the  body,  which  is  often  call  olf,  and 
obferved  as  n  Mf-rus  \x\  the  Itools  of  thole  troubled  with  them : 
^  In  theie  'leretei  ot  animal  bodies  he  never  oblerved  thole  tranl- 
verie  diaphragms,  which,  are  ib  numerous  in  earth-worms,  inter - 
feeling  or  radier  deeply  depreffing  the  inteAine^  the  pafiagc  from 
the  mouth  was  finaewhat  flxakm  fiorv  a  Ihort  fpace,  and  was 
diflinguiflied  from  the  following  DuSlus^  which  w^  a-  Asci^t 
inteftine  continued  to  the  end  of*  the  body*  without  any  windmg, 
or  other  diftindion  of  a  ftomach,  that  could  be  obfcrved :  The 
9miis  in  the  male  was  placed  at  the.  taiJ»  and  deemed  .capable  of 
narthig.itfirlf  ahnoftthe  lengdb  of  a.barley-conH  orproportionably 
tnthe  length  cf  the  Vapna  'tn  the  firmak;  at  thq^^oot  of  tb^ 
Venk'  was  iniatcd  the  iieck  of  the  V^hd4  :Seminalhy  which 
gradually  grew  hroer,  as  it  amended  in  .the  body)  and  ufually 
reached  almoft  half  way  ^  it  was  filled  with  a  milky  juice,  whi^h 
It  received  from  a  fleoder  vcflcl  of  the  fame  colour  inlerted  into  it, 
which  after  one  nuninjE^  was  afterwards  very  m';.'»:h  convoluted,  and 
formed  the  body  calk  a  the  Tefiis^  and  tho'  this  part  be  ol  io  loolc 
atfxture,  as  even  to  the  naked  e^^e  to  appear  but  as  a  continued 
veflcl,  and  to  l>e  eaiiJ y  unravdlcd  its  whole  leDgtii,  which  w.is  , 
baif  a  yard  5  yet  it  may  be  called  a  TefiiSt  fiu<;w*  it  is  now  lulTl- 
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cientiy  known  that  the  'leftes  in  more  compleat  animals  ate  ooly 
a  congeries  of  veflcls. 

In  the  ^female  worm,  almoft  about  the  middle  of  the  body,  but  ' 
more  towards  the  head,  Dr,  Tyfon  oblcrved  an  orifice  or  ^Pudefh  » 
iumy  which  led  into  the  Vagina  Uteris  which  ibon  divided  into 
two  large  and  remarkable  Comua^  for  defcendiiig  a  little  winding^ 
towards  the  Utl,  they  were  then  rdle£led  again,  and  did  each  Si 
diem  terminate  in  white  (lender  veflels^  but  much  linaller,  and  lay 
in  &veral  coKVoliitions  and  winding  amons  them^  and  theie  he 
look  fiir,  ipermatic  yeflek^  having  taken  thole  veflels  wirh  the 
Cwmua  Ufsri  and  Vagina  out  of  uie  bodv,  and  laid  them  on  a 
paper  to  dry,  they  tnea&ird  fiom  each  nom  to  the  end  oF  the 
Ipennatic  veflels  about  four  foot;  he  opened  the  Cornua  Ureriy 
and  found  them  turgid  with  a  milky  jii'ce,  and  putting  a  little  of 
it  upon  a  Imall  microlcope,  he  plainly  perceived  jt  ro  be  nothing 
e]£*  hut  an  infinite  number  of  (mail  ejigs;  thele  eggs,  when  frefh, 
appeared  full  of  afpcrities,  but  as  they  grew  dry,  their  furfacc 
appeared  imooth ;  and  the  number  of  eggs  could  not  be  lels  than 
loooo  egg^  in  each  female  worm,  which  fufficiently  accounts  for 
that  prodigious  number  produced  in  animal  bodies  5  whence  it 
appears,  tliajt  thcfe  worms  do  both  generate,  and  are  oviparous  5 
and  were  it  not,  that  the  greateft  part  of  the  Ovaria  of  this  womr  . 
in  ufnally  carried  forth  by  the  foece%  we  mull  be  devoured  by  & 
prdific  an  enemy,  which  we  breed  in  our  own  bowels ;  that  cau- 
tion thereof  of  Hen.  aif  JHkers  is  ntccfCsaj^  viz,  to  avoid  the  giving 
the  powder  of  thefe  worms  for  expelling  others,  fince  we  cannor 
be  fure,  but  that  at  the  fiune  time  we  may  fow  the  ieed  for  propa^ 
gating  more^ 

Explication  of  the  fiijurrs.  Fig.  i8.  Plate  VI.  leprefents  a 
0iale  worm  opened^  a  fhews  the  three  lips  of  the  worm ;  ^  the 
fpuHet;  ccc  the  la^e  inteftine^  d  the  v^enis-,  ee  the  Fejiada 

Seminalisy  /the  T'eftis*  Fi^.  19,  a  female  worm  opened ;  a  the 
mouthy  b  the  gullet;  ccc  the  inteftine,  or  gut^  dddd  the  tw© 
'Cornua  Uteri e  the  Fa^hiU  Uteri  ^  fff  the  fpcrmatic  veflels 5 
g  the  Anus.  Fig.  ;o,  the  genital  parts  of  the  female  explicated  5 
a  the  ^Piidendum^  as  it  appears  on  the  outfide  of  the  {kin  5  b  the 
Vagina  thpri\  cc  the  twa  Cor  sum  Uteri  j  dd  the  fpernnatic 
veReis.  Fig.  21,  the  eggs  of  this  worm>  as  they  appeared  in  a, 
ipicroicope. 
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p.  162, 

^*iAmes  Horton  of  Tork^  a  very  ftrong  and  well  proportioned 
^  young  man,  was  bit  by  a  mad  dog  in  the  right  hand ,  the 
wound  healed  of  itlelf,  and  the  thing  was  forgotten  5  in  about  five 
or  fix  weeks  he  complained  of  pain  all  over  his  bones,  butelpe- 
ctally  his  back,  and  round  about  nis  Aomach,  he  looked  very  pale, 
hollow-eved,  i^c.    The  third  day  after  this  complaint,  he  called 
for  brandy,  drank  it,  went  to  bca,  and  vomited  it  up ;  after  this 
ke  had  a  reftlels  night,  and  in  the  morning  found  himi'elf  very  ill» 
with  a  ftrong  rifing  in  his  ftomach,  and  tho'  no  thirft,  yet  an  ioa^ 
bility  of  dritiking,  and  even  of  Iwal lowing  his  fpittle,  which  was, 
death  to  him  as  he  often  faid^  Diafcorditm,  and, a  bottle  of 
cordial  water  were  brought,  he  took  the  fbtmer,  bat  wa9  not 
able  to  drink  one  Spoonful  of  die  eordial$  his  pulfe  was  very 
flow,  and  femetimes  unequal,  his  fiefh  cold,  his  tongue  flezii^le 
and  mcrift,  and  a!  little  white  ^  he  complatoed  very  much  of 
beiitf;  fick  at  ftomach  3  and  upon  oficrins  him  a  cordial,  he 
would  ftart  and  tremble  at  the  approach  of  it  ^  as  he  aUb  did  at 
giving  him  water  to  drink,  and  putting  it  forwards  to  his 
9iouth,  he,  the  more  affrighted,  would  draw  back  his  head,  and 
figh,  and  throw  a  very  ghaftly  look  upon  it,  not  without 
fhrieking  and  noife  5  whence  it  appeared,  that  it  was  an  Ifydro- 
phobia  or  dread  of  watery  upon  which  a  vein  was  ordered  to  be 
opened  in  the  bitten  arm,  the  wound  to  be  icarificd  and  drawn 
with  velicatories,  and  the  lam^  plaifters  to  be  applied  to  the 
neck,  legs,  and  infide  of  the  arms  5  the  ufual  antidotes  were 
prelcribed,  as  T'heriaca^  Cms  Cafwrorum^  Ruta^  Agaricus,  &c. 
m  bolus's  J  for  he  could  take  folid  things  in  a  fpoon,  yet  not 
without  much  trembling,  fear,  and  caution,  and  an  carneft 
requeft  that  no  body  would  fuddenly  offer  them  to  him,  but 
give  them  gently  into  his  nand,  and  then  he  would  ftcal  them 
Joftiy  to  his  mouth,  and  greedily  fwallow  them  like  a  dog; 
drink  was  likewife  offered  him,  but  he  could  not  lee  it  without 
horror,  and  the  fame  difordcrly  motions  at  his  ftomach ;  His 
blood,  both  as  to  the  Serum  and  Cruor,  was  well  coloured,  and 
in  fuch  propi^ftion  as  is  ufual  in  healthful  perfons,  and  of  a 
good  confiftence:  The  patient  was  perfwaded  with  much  d:Hi- 
culty  to  throw  himielf  upon  his  belly  a-crofs  the  bed,  with  his 
head  hanging  over  the  other  fide* ;  in  this  pofture  of  a  dog  he 
fuflered  a  large  bowl  filled  with  fmall  beer  to  be  brought 
under  his  head,  and  embracing  it  with  rapture,  he  declared 
Vot.  II.  B  b       ^  .he 
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he  was  infinite! y  rctieilicJ  vv  uh  tlie  fmell  of  it  •  he  endeavoured 
with  great  earncilnefi*  to  put  down  his  head  to  it,  but  could  not, 
his  rtoniach  role  as  often  as  he  opened  his  lips ;  at  length  iie 
pur  out  his  tongue,  and  made  towards  it  as  tho'  he  would  lap; 
nut  when  his  tongue  ever  lo  little  touched  the  iurtace  of  the 
beer,  he  Aarred  back  atfriahted,  and  vet  all  the  while  be  was 
plcafed  wirh  the  thoughts  of  drinking,  and  would  not  iufrcr  it 
to  be  taken  away  from  under  his  head  ^  and  if  it  was  a  lirtle 
withdrawn,  be  would  follow  the  fmell  of  it  with  dflif^ht,  and 
fnuflfat  it  with  his  noftrils;  but  the  patient  aliedgmg  that  the 
feint  fmell  of  the  Imall  beer  hindred  him  from  drjnlcingf  a 
bowl  of  ale  was  brought  him,  but  after  much  ftriying  and 
Exerting  his  tongue  a  thouland  iitnes,  he  could  not  drink  of  it - 
and  lapping  with  great  terror,  as  often  as  his  tongue  touched 
it,  he  ftarted  back  with  his  head,  bringing  it  down  aeain 

gently  to  the  bowl  a  hundred  times»  but  allin  vain;  he  had 
en  a  c^uill  given  him  confifting  of  two  or  tl|ree  joints^  the  one 
end  in  his  mouth,  the  other  in  the  liquor  $  but  he  could  not  ma* 
nage  it,  nor  fuck  any  more  than  a  dog;  after  this  be  was  made 
to  lie  down,  and  in  a  little  time  he  tell  into  conmlfions>  bit 
and  (harled,  and  catched  at  every  body,  and  foamed  at  the 
mouth;  after  this  fit  was  over,  he  took  an  elleborifm  in  a 
bolus^  it  wrought  about  three  or  four  times  very  plentifully, 
and  he  declared  himfclf  wonder  fully  at  cafe,  but  yet  now  and 
then  he  would  fall  into  convuHioni,  and  then  he  was  always 
infendble;  fbme  time  after  be  w:i  s  again  Iblicited  to  drink,  and 
he  now  readily  enough  put  hiniiclt  into  the  former  poll u re, 
and  with  aS  much  earncUucrs  as  ever  ufed  all  the  little  fhifts 
to  drink,  while  the  bowl  w\is  under  his  head,  but  all  in  vain; 
a  fmall  filver  tumbler  full  of  drink  was  put  into  hisjiand, 
which,  v;hen  he  had  flolen  near  bis  n^.nith,  he  would  have 
thrown  into  hjs  rbioat,  but  it  llruck  againit  his  teeth,  and  fell 
into  the  bowl  again:  He  never  went  to  ftoo),  or  made  water  all 
this  time,  which  was  near  48  hours,  and  therefore  a  clyfter 
was  given  him,  but  he  did  not  retain  ir,  and  after  this  he  died 
convulfed;  his  not  making  water,  as  well  as  a  troubleibme 
priapifm  he  complained  ot  when  on  his  knees,  might  proceed 
from  the  bliftering  plaiftcrs,  as  well  as  from  h^S  dUeafe  :  It  is 
very  hard  to  account  for  this  ^avor  j4qudf^  or  dread  of  water  | 
however,  to  lay  down  fome  few  things  towards  a  Iblution  of  if/ 
it  is  to  be  obferved,  ftrft,  that  the  patient  had  fbme  of  the  ofga- 
ntc  pans  of  his  body  transformed  into,  or  a£R?fted  a^erthe 
nature  of  a  dog,  efpecially  the  guUet,  tongue,  fife,  fo  that 
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.what  wat  ofiered  in  the  ere6l  poftare  of  a  man  wai  very  fright- 
ful, at  weU  M$  difficult  for  him  to  take,  becaufe  againlt  his 
new  nature,  as  much  as  it  wOuki  be  for  a  dog  to  drink  fljuidii^ 
Upon  his  hinder  legs  ^  but  yet  this  is  not  alf,  for  when  he  waa 
turned  upon  his  belly »  atod  would  have  aded  the  dog,  yet  he 
could  not  bear  to  take  any  liqubr  into  his  mouth  $  whence  we' 
may  imagine,  that  he  was  either  convuUed«  of  had  a  fwelling  in 
thoie  parts^  but  this  cannot  be  the  cafe,  for  the  contrary 
plainly  appears  fiiom  his  fwallowing' bolus*s;  Secondly,  his 
Jpittle  was  envenomed  ^  (or  ^s  often  as  he  iwallowed  it,  it 
cai^fed  intolerable  pain,  and  as  the  patient  exprefTcd  ir,  it  went 
to  his  heart;  and  10  liquid  things  coming  nearer  to  the  con- 
•fiftence  of  fpittlc  might  the  rather  promote  that  txcretion,  and 
therefore  give  a  greater  terror  and  dUikulry  of  fwallowing, 
than  fblid  things 5  and  that  his  fpittlc  was  ciiuily  infc^icd 
with  the  venom  of  the  dog,   fcems  probable  from  thcle 
reaions;    i.  Bcciule  the  dog  bit  him,  whole  fpitile  alone  js 
Venomous,  as  appears  from  many  credible  mltances  in  medical 
hiftory.    z.  He  was  almofl  like  a  dog  in  the  mouth,  zilz,.  the 
place  ot  the  proper  organs  of  fpittlc.    3.  The  bite  of  a  man  fo 
bitten    alibaofedaous,  but  othcrwiie  innocent. 

fsiTieo/y  (jf  the  Magnetical  Variation  5  by  Mr,  £dm.  Halley. 
'  *  Phil.  Tranf.      148.  p.  2o«. 

BEfore  Mr.  Halky  proceeds  to  the  theory  of  the  yaria* 
tion  of  the  compafs,  which  is  the  deviation  of  the  ma^ne* 
tical  needle  from  the  true  meridian,  either  to  the  eaft  or  weft, 
be  in  the  firft  place  lays  down  the  grounds^  on  which  he  raifes 
hisconctufionsi  and  gives  a  cotiapdndious  view  of  th<rfe  varia- 
tions, which  he  had  rea&n  to  build  upoo«  as  being  moilly  the 
ol>rervations  of  per&tns  of  (Idll  and  integrity,  in  the  following 
taJ)le, 
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'  Ndmis  of  Fiatiu 

J^/tnizick  — — • 

MoPipeUer^  ^  
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deg.  m. 
12  S3 

19   0  E. 

4   0  E. 
4  25  W. 
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r  i  (he  River  of  PUta^ 
At  the  Eall  Entrance  of  ? 

f  I e  iV/rfi;<r///j//  Straighlsi 
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Straight*   S 
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1 

\  73  00  w. 

39  5^  ^• 

52  30  S. 

53  00  S. 

40  00  s. 

1670 
1670 

1670 

1070 

20 

Ac  Cape  d:Aguihai  

At  Sea  

At  S-a  

Ar  ScA  

t6  30  £. 

1    0  E. 

20   0  w. 

'^2    0  w. 

34  50  S.  1 

34  30 
34    0  S. 
24    0  S- 

1622 

167^ 
1675 
1675 

2  00  W# 

8  oo\)|^ 

c  0 
10  30  E» 
10  ^0  E. 

j^t  St.  Helena  ~  

At  Afanfinn   . 

At  Jo  hi  fin  a  

At  ^MoT.bafa 

0  30  w. 
14  50  w. 
44  CO  E. 
40  00  E. 
56  00  E. 

16   0  s. 

7  50  S. 

12    15  S. 

4  CO  S. 
\z  30  N. 

1677 
1678 
1675 
1675 
1674 

0  40  F. 

1  oc  F. 
1 9  30 

16  00  W. 

At  Aden^  at  the  Mouth  7 

of  the  Rfd  Sea  j 

At  Diegc  Ri/iz  

At  Sea  

At  Sea   ■ 

47  30  E. 

61    0  E. 
64  30  E. 
0  E. 

13  00  N. 

20   0  S. 
0  0 

27   0  s. 

1674 

1676 
1676 
1  676 

20  30  v^, 
15  30  m 
24  00  W] 

At  Borfibay  

At  Cape  Ccmoria       -  ■ 

At  Balla/on  ^ 

M  Fort  St,  Q^orgi 

At  the  Weft  Point  of  ? 

j^va  — 

72  30  E. 
76  00  E. 
87  00  E. 
80  00  R. 

104   0  E. 

19    0  N. 

5  15  N. 
21  30  N. 
13  15  N. 

6  40  S. 

1676 
1 680 
1680 
1680 

1676  1 

12  00  W. 

8  48  W- 
8  20  W. 
8  10  W. 

3  10  W. 
Ifamif 
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At  Sea  

At  the  lOe  of  St.  Paul 
At  Van  Die  mem  Land 
At  New  Zealand 


At  Three  Kings  Ifle  in 

MiiW  Xt^^Mtm 


dcg.  m. 
58  00  K. 
72    o  E. 
142   o  E. 
1,70   o  E. 

169  50  £. 


deg.  m. 

39  o 
38  o 

42  25 

40  §0 

S4  35 


S. 

s. 
s. 

s. 


Anno 
Dom. 
1677 
1677 

1642 

1642 

1642 


197 

27  30  W. 

23  30  w. 

o  o 

90  E, 
8  40  £. 


At  the  lile  R§tterdam7 
in  ihe  S$uihSiM  5 
On  the  Coill  of  Nitv 


At  tbe  Well  Boint  of 


1 


184  00  E. 

149  00  £. 
126  00  £• 


20  IS  [S. 

4  30  S. 
o  26  S. 


1642 
1643 
1643 


6  20  £• 
845  £. 
5  SO  £. 


By  this  table  it  appearst  firli,  that  throughoat  all  Eurdfe 
the  yariation  at  thiattme*  viz,  1^83  isweft^ly,  and  more  in 
the  eaikrn  parts  thereof  diaa  in  the  weilem  $  as  likewife  diat 
it  items  to  be  throughont  upon  the  increafe  that  way.  Se- 
condly, that  on  the  coafts  of  jimericSf  about  Virginia^  New 
Englandy  and  New-found^atid^  the  variation  is  likewife  weiicr* 
ly,  increafiog  all  the  way  as  you  go  northerly  along  the  conft; 
lo  asto  be  above  zg°  a.t  New-foimdlafidy  nearly  ;o'  m  HudlOf^s 
ftrcights,  and  not  lefs  than  57  in  'Baffin'^'  bay  •  ami  thit  is  you 
fail  ciit ward  from  this  coiill;  the  variaiioa  tliniiniil.cs 3  hence 
he  infers,  Ibmewhcre  between  Europe  and  the  north  part  of 
^meyicay  there  muft  be  an  cafterly  variation,  or  at  Jcali  none 
we/lerly  $  and  fo  he  conjectures  it  is  about  the  eaftmoll  of  the 
IT^rc^r^  iflands.  Thirdly,  that  on  the  coaft  of  i9r^?/7/,  there  is 
caft  variation,  which  encrcafes  very  notably,  as  you  go  to  the 
fouthward,  lo  as  to  be  12^  at  Cape  Frio^  and  over  againjft  the 
river  of  ^Plata  20  i*,  and  from  thence  failm:';  fouth  weflcrly 
to  the  ftraights  of  Magellan,  it  decrcaf'cs  to  17°  and  at  tlie 
weft  entrance  it  is  but  14®.  Fourthly,  that  eaflward  of  'Brajil^ 
this  eafterly  variation  decreafes»fo  as  to  be  very  little  at  St.Jjg- 
hna  and  Afcenfmn^  and  to  be  quite  gone,  and  the  compafs  to 
point  true  about  18  degrees  of  longitude  well  from  the  Cape  of 
Good  Hope.  Fifthly,  that  to  the  eaftward  of  the  aforefaid  nla* 
ces,  a  weftward  rariation  begins,  and  obtains  in  all  the  Indian 
iea,  aridng  to  no  lefs  than  18  deg.  under  the  Equator  itfel^ 
about  the  meridian  of  the  northern  part  of  MadagafcoT'^  and 
^7  i  ^  19  ^^g'  iouth  latitude,  near  the  lame  meridian 5 
eafterly  from  thence  the  weft  variation  decreafes,  lb  as  to  be 
jfot  much  above  8  deg.  at  capeComcm,  and  about  3  deg.  upon 
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die  coaft  of  Tavat  and  about  the  Molucca  iflanda  to  be  quite 

gone,  as  aUo  %  little  to  the  weftward  of  Van  2)iemen*s  land, 
ixthl) ,  that  to  the  eaftward  of  the  MokiCca*s^d  Van2)kmerf% 
land,  JO  foath  latitude,  there  arifes  another  eaflerly  FatiatioOi 
.which  {eems  oot  fo  great  as  the  &riner«  nor  of  fo  large  extentj 
for  9ic  the  ifland  Rotterdam  it  ia  fenfibljr  kfa  than  apon  the  eaft  ! 
coafl;  of  ^ew  Gtdnea  $  and  at  the  rate  it  decreaiea,  it  may  well 
be  fuppo&dy  that  about  lodeg.  farther  eaftward,  or  125  deg. 
eaft  longitude  from  Londotiy  in  the  latitude  of  lodeg.  Ibuth,  a  . 
wcftcrly  variation  begins.    Seventhly,  that  the  variations  ob-  • 
Icrvcd  at  ^j/       7,  aiiJ  at  the  well  entrance  of  the  Streigbts  of  i 
Magellan  Ihc  w,  that  the  eaft  variation,  noted  in  the  third  ob- 
fervation,  is  dccrcafing  apace,  and  that  it  cannot  well  extend  i 
many  degrees  into  the  South  Sca>  from  the  coaft  of  'Peru  and 
Chili^  leaving  room  for  a  rmall  wefterly  variation  in  that  traft  j 
of  the  known  world,  that        in  the  mid- way  between  Chili  ■ 
and  N'jw-7jetilafidt  and  between  Ihur/d's  ifland  and  \PcrrL  ■, 
£ighthiv,  that  in  failing  norrh-wcft  f.om  St.  Helena  by  jifcen-  , 
Jioru  as  far  as  the  BqucitOT^  tlic  vanarion  continues  very  fmaU  | 
eaft,  and  as  it  were,  conftantly  the  fame$  lb  that  m  this  part  of  : 
the  world,  the  courfe,  wherein  there  is  no  variation,  is  evi-  , 
demly  no  meridian,  but  rather  north-weft.    Ninthly,  that  the  j 
isntrance  of  Hudfon*%  Streigbts^  and  the  mouth  of  thonmVlata^ 
being  nearly  under  the  fame  meridian,  at  the  one  place  the 
needle  varies  29  f  deg.  to  the  weft,  at  the  other  icrfdeje.  to 
the  eaft.    This  plainly  fticws  the  impoJibility  of  reconcuiog 
fhelc  variations  by  Mr,  Sand's  theory,  which  is  by  two  magne- 
tical  pol^s  and  an  axis,  inclined  to  the  axis  of  the  earthy  nom 
lyhence  it  iK^ould  ^Uow,  that  under  the  £ime  meridiaDi  the  ra* 
riation  Ihould  be  in  all  placea  the  fame  way. 

Thefe  things  being  premtfed  may  ferve  aa  a  fore  foundation 
to  raiie  the  fuperftruflure  of  a  theory  upon  ^  but  firft  it  will  not 
be  amifi  to  fticw  the  miftakes  of  Gilbert  and  2)es  Cartes^  the 
fbrnier  whereof  fuppofes,  tli  it  the  earth  itfelf  being  in  all  its 
parts  niaonetical,  aiui  ilic  uaier  not 5  wherever  the  land  is, 
thither  alio  Jliould  the  needle  turn,  as  to  the  greater  quantity 
of  magnetical  matter  j  but  this  in  many  mllances  is  not  true, 
and  moft  remarkably  upon  the  coaft  c^f  "Brafll^  where  the  nee- 
dle isfo  fai-  iiom  being  attraded  by  the  land,  that  it  turns  the 
cjuite  contrary  \v^y,  leaving  the  meridian  to  lie  N.  by  E.  which 
is  juft  alonr?  trie  c  ad.  As  to  ^ei  Carteih  pofition,  that  the 
iron  and  load-ltone  hui  in  the  bowels  of  the  earth,  and  the  bot-^ 

tpm  of  the  fca,  may  be  the  caufes  of  the  needle'^  variation  If 
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we  catiSAtTfat  how  gredt  a  part'of  ihe  earth")!  forfiice,  ibr  in'- 
flanoe,  m  the  whole  jMitf«  lea,  the  needle  declinea  the  fame 
way,  and  tbit  regnlarly  5  it  will  follow  that  the  attrafiitig  fub- 
ftaace  that  canfes  it,  mail  be  very  far  diftam^  now  by  expe-- 
fience  we  find  the  little  force  that  iron  guns  in  (hips  have  upoa 
tfaecompafty  and  experiments  made  before  the  Royal  Society 
fhcwcd,  how  little  magnetifm  there  is  in  raoft  rude  iron  oreS| 
yet  it  cannot  be  denied,  that  in  fome  places  near  the  iiiorc^  or 
in  Hiallow  water,  the  needle  may  be  irreguLirly  afteftcd  by  the 
aforeiaid  caufes,  and  that  not  a  little,  as  GaJJendus  gives  a  no- 
table inftance  of  the  ifland  Eiba  in  the  Mediterranean  but 
thefc  difference*  from  the  general  direction  arc  always  fi^^ns  of 
the  nearncfs  of  thofc  magnetical  fubftances,  for  the  produihon 
whereof  the  ifland  Elba  has  been  famous  m  all  antiquity  5  be- 
sides, the  change  of  the  variation  within  thefc  hundred  yeara 
ialt  pad,  more  than  15  deg.  at  Loudon^  is  an  entire  demonftra- 
tion  againil  both  De^  Cartes  and  Gilbert  5  the  former  does  not 
itick  to  fay,  that  the  tranQ>ortatioo  of  iron  from  one  place  to 
another,  and  the  growth  ot  new  iron  within  the  earth,  where 
there  was  none  before,  may  be  the  caufe  thereof :  The  lame 
likewife  holda  Againft  the  hypotfaefis  of  magnetical  fibres^  whieh 
iCirri'^r  maintatna; 

Now  from  the  abovementioned  obfcrvations  Mr.  Ndtky 
comes  to  this  conclofion  ^  viz*  that  the  whole  globe  uf  the  earth' 
is  one  {{toat  magnet ,  with  four  magnetical  poles>  or  points  of 
attraftion^  near  each  pole  of  the  equator^  two;  and  that  in 
thofe  parti  of  the  world  which  lie  near  adjacent  to  dny  of  ehofe 
magnetical  poles,  the  needle  is  governed  thereby,  the  neareft 
pole  being  always  predominant  orartbcmcire  remote:  The 
p«rts  of  the  earth,  wherein  thcrfe  magnetical  polei  lie,  he  fays,  , 
,  cannot  as  yet  be  cxaftly  determined,  tor  want  of  fafficictotfZ?^/^ 
I  to  proceed  geometrically  ;  but  as  near  as  conjcftu^;e  can  reach, 
!  he  red  ons  that  the  pole,  which  at  prefem  is  neareft  to  us,  lies 
I  in  or  near  the  meridian  oi  the  Land's  End  of  I'.nzJ^i'^id,  and 
not  above  feven  degrees  from  the  ArBic  ^Pole  j  by  tin ,  •^Tole  the 
I  variations  in  all  Europe  and  'Tartivry,  and  the  nurdi  Tea,  arc 
principally  governed^  tho'  flill  with  lome  regard  to  the  other 
northern  pole,  wiiofe  fituation  is  in  the  meridian  pafiing  about 
the  middle  of  California^  and  about  1 5  dcji^.  from  the  north 
pole  of  the  world  •  to  rnis  the  rc?:dle  has  chiefly  rcfpccl  in  ail  the 
nOTt\i  Americn^  and  in  the  two  oceans  on  either  fide  ihc-t  of, 
I  from  the  AZfOres  wc^WAtds  to  Japan ^  and  farther  :  The  two 
foothcm  poles,  he  imagines,  ar^  rather  father,  diitant  from 
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the  fi>uth  ^Ic  of  the  world  $  the  one  about  i6  deg.  rherefromy 
in  a  meriduui  fi»ne  lo  d^.f  to  the  wcftward  of  Magellan'^ 
ihtighrsy  or  deg.  weil  from  London^  this  coituntfidt  the 
needle  in  all  loadi  Ameriia^  in  the  'Pacific  fca,  and  in  the 

Ceft  part  of  the  Efifiopk  oee^ni  The  fourth  and  laft  pole 
I  toiuiTe  the  greateft  power,  and  largefl  dominioaf  ot  all^ 
at  it  is  the  moft  remote  from  the  pole  of  the  wotid,  being 
little  Ida  than  ao  deg.  diftant  thcreftom*  in  the  meridian  whjc^ 
paflea  thro'  New-hUUmd^  and  the  illand  CeM9i,  about  no 
dc^.  eaft  from  Lonim  this  pole  is  predon^oant  in  the  iouth 
part  of  jtfricay  in  Arabia^  and  the  red  fea,  in  ^erjia^  India^ 
and  its  illands,  and  all  over  the  Indian  lea,  from  the  Cape  of 
Good  Hope  call  wards  to  the  middle  of  the  great  South  Sea  that 
divides  yljin  from  jhnerica:  Thisfcems  to  be  the  prelent  dif- 
pofitiun  oi  the  magnetical  virtue  throughout  ihc  whole  globe 
of  the  earthy  it  remains  to  fhcw  how  this  hypoiheiis  accounts 
for  all  the  variations  that  have  been  obicrvcd  of  Jate  j  and  how 
it  anfwers  to  the  feveral  remarks  drawn  from  the  table :  And 
firft  it  is  plain,  that  as  our  European  north  pole  is  in  the  meri- 
dian of  the  Land's  End  of  England,  all  places  more  eailerJy  - 
than  that,  will  have  it  on  the  weft:  lule  of  their  meridian,  and 
conlLquently  the  needle  rcfpc(^ii<g  it  with  its  ncnthcrn  point, 
will  have  a  wcfterly  variation,  which  will  ftill  be  greater  as 
you  go  eafl: wards,  rill  you  come  to  lome  meridian  of  Ruffia^  « 
where  it  will  be  greatefl,  and  from  thence  decreaie  a^ain^ 
and  accordbgly  in  fa6l  we  find  that  at  Sreft  the  variation  is 
but  I  i  deg.  at  London  4 1  deg.  but  at  !Dantzick  7  deg.  weft : 
Agaiti,  to  the  weflward  of  the  meridian  of  the  Lmts  l£fid^ 
the  needle  ought  to  have  an  eaflerly  variation^  were  it  not  that 
(by  approaching  the  American  nordiempole,  which  lies  on 
the  wett  fide  of  me  meridian,  and  feems  to  be  of  greater  ^ce 
than  this  other  )  the  needle  is  drawn  therebv  weft  wards,  €0  as 
to  counterbalance  the  direSion  given  by  the  European  pok^ 
and  to  make  a  fmall  weftem  variation  in  the  meridian  of  tbe 
ZaniPs  End  itftlf ;  yet  about  the  meridian  of  the  ifle  of  7er- 
ceray  it  is  fuppoied  our  neareft  pole  may  (b  far  prevail  as  to 

f[ivc  the  needle  a  little  turn  to  the  eaft,  tho*  but  for  a  very 
ittle  fpace  5  the  counterbalance  of  tiiofe  two  poles  permitting 
no  coiifidcrablc  variation  in  nil  thj  eailern  parts  of  the  yldan* 
tic  ccean,  nor  upon  the  wcit  coafts  of  England^  and  Ireland^ 
France^  Spain  and  Sarbaryi  But  to  the  welfward  of  tlic 
Azores,  the  power  of  the  jimerican  pole  overcoming  that  of 
the  European^  the  needle  has  chiefly  refp^dt  thereto  5  and 
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turns  flill  more  and  more  towards  it,  as  yoti  approach  it; 
whence  it  comes  to  pais  that  on  the  coaft  of  i^irginiay  New^ 
England^  New-founaland^  and  in  Hudfon^  freights  the  varia« 
tion  is  weilward  5  that  it  decreaies  as  you  go  from  thence  to- 
wardi  £$trope ;  and  that  it  is  lefs  in  Virginia  and  New  Bngland 
tban  in  Nm-fomdhfid  wadjhdfon's  ftreights:  This  wSerly 
variation  again  decireafes,  as  you  pais  over  north  America^  and  ' 
about  the  meridian  of  the  middle  of  California^  the  needle 
again  points^  due  north  $  4nd  from  thence  weftwards  to7tjfJi 
asd  yapan^  the  variation  is  fiiippoled  to  be  eafterl]^  5  and  half 
(ea  Of  er,  not  left  than  1 5  deg.  Tbiis  eafterly  variation  extends 
over  Japan^  7^JP>i  2artary  and  part  of  QUnaf  till  the  variation 
becomes  wcfterly,  which  is  governed  by  the  European  north- 
pole,  and  which  w  as  faid  to  be  greateft  in  fome  part  of  Ruf' 
fia:  Towards  the  loiuh  pole  the  effe6l  is  much  the  fame,  only 
that  here  the  fouth  point  of  the  needle  is  attracted ;  hence  it 
Will  follow  that  the  variation  on  the  coaft  of  Srafily  at  the  ri- 
ver ^FUtay  and  fo  on  to  the  ftreights  of  Magellan  fhould  be 
eafterly,  if  we  fuppofe  a  magnetical  pole  fituated  about  20 
de^.  more  wcfterly  than  the  ftrtights  of  Magellan:,  and  this 
eafterly  variation  doth  extend  eaft wards  over  the  grcateft  part 
of  the  Bthiofic  fea,  till  it  be  counterpoiied  by  the  virtue  of 
the  other  fouthem  pole  5  as  it  is  about  mid  way  between  the 
Ci^  of  Good  Jbge  a^nd  the  ifles  of  Triftan  d'jikunba:  From 
dience  eaftwards,  the  jipan  louth  pole  becoming  prevalent, 
and  the  fouth  point  6f  the  iieedle  being  attraAcd  thereby,^ . 
there  arifes  a  weftem  variation  very  great  in  quantity  and  ex- 
tent, becaufe  of  the  gteat  diftance  of  this  magnetical  pole  from 
the  pole  of  the  world  ^  hence  it  is,  that  in  all  the  Indian  (eas 
as  fir  as  Nm  HMani^  and  farther,  there  is  conftantly  weft 
variation  ^  and  that  under  the  equato|  itfelf,  it  ariles  to  no  lefs 
than  18  deg.  where  it  is  moft;  about  the  meridian  tif  the 
iOand  of  Celebes^  being  likcwifc  that  of  this  pole,  this  wefterly 
variation  ccafes,  and  an  eaUcily  begins,  which  reaches  to  the 
middle  of  the  South-Sea  between  Ne-n'-Zealand  and  C/-7/7/, 
leaving  room  for  a  faiail  weft  varution,  governed  by  the  Ame- 
rican fouth  pole :  From  the  whole  it  appears  that  thcdirciflion 
of  the  needle,  in  the  temperate  and  frigid  zones,  depends 
chiefly  upon  the  counterpoife  of  the  forces  of  two  mas^netical 
poles  (jf  the  fame  nature;  as  alfo,  why  under  the  lame  meri- 
dian, the  variation  fhould  be  in  one  place  29  de^  and  a  half 
wcfl,  and  in  another  20  and  a  half  eafl :  In  the  '/o/rid  Zone^ 
and  particularly  under  the  equinodial,  rcfpcft  muft  be  had  to 
.Vol.  a  Cc  aU 


Digitized  by  Google 


202  MEMOIRS  of  the 

all  the  four  poles,  and  their  portions  be  well  confitlerec! ; 
otherwife  it  will  not  be  Cafy  to  determine  what  the  vanationa 
vt^ilibej  the  neareit  pole  being  always  the  ftrongeft;  yet  not, 
fb>  as  not  to  be  counterbahnced  fometimes  by  the  united  for- 
ces of  two  more  remdte  5  thu8»  in  failing  from  St.  Helena  by  * 
the  ifle  oi ^fcenfion  to  the  equator  on  a-N.  W.  conrfe,  the  va- 
riation is  very  little  eafterly,  and'in  that  whole  traft  inaltera- 
ble 'j  becauie  the  fouth  American  pole«  which  is  confiderably 
the  neareft  in  the  aforefaid  places,  requiring  a  great  eafterly 
variation  is  counterpoiied  by  the  contrary  attraAion  of  the  * 
north  Jtmerican^  and  rhe  jifian  Ibuth  pole ;  each  whereof, 
fiiigly,  arc  in  thofe  parts  weaker  than  the  American  ibuth 
pole^  and  upon  the  north-weft  courfe,  the  diftance  from  this 
Litter  is  iH;ry  litvle  varied ;  and  as  you  recede  from  the  AJian 
l()urh  pole,  the  balance  isllill  prefcrved  by  the  accels  towards 
the  north ^/;^/7(;<7;/  pole:  In  this  cafe,  no  notice  is  taken  of 
the  European  north  pole^  its  meridian  being  little  removed 
from  thole  of  thcfe  places,  and  of  itfelf  requiring  the  fame  va- 
riations we  here  find:  After  the  lame  manner  may  the  varia- 
ricns  in  other  places  under  and  near  the  equator  be  accounted 
for. 

"S. 

ji  Roman  Wall  and  3Mtang!;ular  Tower  at  York  j  ly  50r. 
M.  Lifter.  Phil  tranC  N"*  14^.  p.  238. 

DR.  Zijlery  carefully  viewing  the  antiquities  of  Tark^ 
the  refidence  of  at  lead  two  of  the' Reman  etnperors,  <5*^- 
verus  and  Confiantiney  found  a  part  of  a  wall  ftill  ftanding, 
which  18  undoubtedly  of  that  time  j  it  is  the  fouth  wall  of  the 

mint-yard,  bein«]i  formerly  an  hofpital  of  St.  Laurrnce,  lookinp; 
towards  liie  n.Ci^  it  coriHils  of  a  multangular  tower,  vvhicii 
led  to  'Boothavii  'B'.Vi\  and  a  wall,  which  ran  the  length  of  Conz 
ing'jlreit^  as  may  be  cadly  difccrned  upon  vie v^^ii^g  it  atten- 
tively Oil  both  iides:  The  outlide  towards  the  river  is  ficed 
with  a  -very  fmall  fquare  ftone,  of  about  four  mchcij  thick,  and 
laid  in  levels  like  our  modern  brick-work,  bur  the  lenf^th  of 
the  itones  is  not  obferved,  being  fuch  as  tiiey  fell  our  m  hew- 
ing^ from  the  foundation  twenty  courles  of  this  imall  fquared 
ftone  are  lajd,  and  over  them  five  courfcs  of  RomaU'  brick  ; 
Ibme  of  thefe  bricks  arc  laid  length-wife,  and  forae  end-wife 
in  the  wall,  and  were  c^^Ued  Zateres  2)iatoni^  after  thefe  five 
courfes  <yf  brick,  <5ther  twenty  tw^o  coaries  of  fmaJi  fquare 
ftoije  are  laid,  and  then  five  more  courfes  of  the  fame  Roman 
bricks  are  overlaid,  beyond  which  the  wall  is  impeirfcft,  and 
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copM  with  modern  buildinj^  :  Note,  that  in  all  this  height  there 
is  00  cafcment  or  loop-hole,  but  one  entire  and  urdfoim  wall, 
trom  which  it  may  be  conjeftured  that  the  wall  was  built  fbme 
courfes  higher  io  the  iame  order:  The  bricks  wewtobeas 
^tborougbs^.  or,  as  it  were,  ib  many  n^w  foui^dattons  to  the 
fitperftruAure,  and  firmly  to  bind  the  two  fides  together  ^  for 
the  wall  itielf  is  only  faced  with  final  1  fquare  ftone,  and  the 
middle  thereof  filled  with  mortar  and  pebble:  Fifnuvius  com- 
neods  brick-building  before  ftone  even  for  duration  i  and  be 
gives  a  realbn  why  the  Ramans  fullered  no  brick-buildings 
mhis  the  city  of  Romey  as  a  thing  not  of  choice  but  neceffity  ^ 
die  law,  fays  he,  futfcrs  not  a  wall  to  be  made  towards  the 
filtet,  (b  Commufii  Loco  may  be  traniUtciI,  above  a  foot  and  a  half  • 
thick,  and  partition  walls  the  fame,  lellthcy  ihouldtake  up  to.* 
much  room;  now  bnck-walls  of  a  foot  and  a  half  thick,  unlefs 
thty  were  "JJiplintbii  or  T^ripll/irbll,  that  is,  either  of  two  or 
three  brie  its  thickncfs,  cannot  fupport  above  one  Itory;  but  in 
fovaft  and  majeftic  a  city  as  old  Rome^  there*  ought  to  be  in- 
numerable habitations;  therefore  when  a  plain  area,  or  build- 
ing ot  one  ftory,  could  not  receive  fo  great  a  number  to  dwell 
in  the  city,  the  hou&s  of  oecefiity  Were  raifed  higher,  apd  they 
had  ftrapge  contrivances  of  out-jetting  and  over-hanging  fto^ 
lies  and  pakonies,        which  reafons,  if  rightly  confideredi 
are  great  miftakes,  for  at  this  day  it  is  demonftrated  that  4 
firm  building  may  be  raifed  to  the  height  of  ieveral  ftories 
upon  a  foot  and  a  half  thick  wall :  the  overfight  of  the  Rd^ 
M9J  was  owing  to  the  vaft  bignefi  of  their  bricks,  for  the 
fmallcr  the  bricks  the  firmer  the  work ;  there  being  much . 

SWcr  firmnefs  in  fuch  a  nurabcr  of  ariqles,  as  muft  be  pro- 
ced  by  a  linall  brick,  than  m  a  riglic  iii.e  and  this  is  the 
fcafon  of  the  ibength  of  battraffcs  and  multangular  tuwers,  ^c, 
rhofc  bricks  arc  about  17  inches  of  our  nicafuve  in  len^ih, 
and  about  n  inches  broad,  and  two  and  a  half  thick,  in  rour.d 
numbers-  and  thcv  igree  very  well  with  the  notion  of  the  Ro-- 
fnan  foot,  which  the  learned  antiquary  Grca'vns  bath  letc  usj 
of  its  being  about  half  an  inch  icfs  tlian  ours :  They  fecm 
to  have  /hruntin  the  baking  more  in  breadth  than  in  lengrlj, 
which  is  but  reafonable,  becaufe  of  their  cafior  ^  ielding  that 
way 5  and  fo  for  the  fame  reafon,  more  in  thicknefs,  if  we 
fuppd^  them  to  Tiave  been,  defigncd^in  the  mould  for  three 
Rman  inches  s  This  demonftrates  *iP//>;v*s  meafure  to  be  true,  ' 
wbere  hefays^  there  are  three  forts  of  bricks^  the  iDIdoron 

C  c  a  which 


I 


i^iy  u^od  by  Google 


504         MEM  OIKS  of  tbi 

which  wc  ufe,  is  a  foot  and  a  half  long,  and  a  foot  "broad ;  and 
the  mcafures  of  Vitruvius^  as  they  arc  now  extant,  to  be 
wrongs  the  copy  of  Fitruvius^  where  it  defer ibes  the  meafurea 
of  the  ^Didonm^  being  vitious  ^  and  Dr.  Zifter  affirms,  tint 
>  all  he  had  feeff  with  us  in  England  were  of  'Pliny* s  mczfurett 
«8  in  the  Roman  wall  at  Leicefier^  called  the  Jem  w^ll ;  and 
at  St  JtlbanSf  as  ^ell  as  at  Tork  5  and  to  go  no  fiirdier  for  ar- 

fuments  than  VitrufoiuSt  the  fDifUntbii  Varietes  or  walls  two 
ricks  thick*  in  Rme  were  a«unft  law»  and  the  fiorie  btkk- 
wall  was  only  allowed  as  ftanaard»  f;i«.  a  feot  and  a  naif  chick 
wall,  or  one  Rmnan  brick  a  length  :  9Unf  being  a  profisffid 
tranfcriber  of  VitrwOius  in  the  whole  bigneis  of  bricks,  and  not 
differing  in  any  one  thing,  in  the  whole  chapter,  but  in  the 
meafurc  of  the  2)idoron  5  and  the  bricks  themfelves  demon- 
flrating  the  truth  of  that  difference,  it  is  but  reafonable  we 
fliould  make  Vitruvius's  Longtm  ^Pedsy  Latum  fempede,  a  foot 
lon^,  and  half  a  foot  broad,  a  fault  of  Vitruvius\  copiers  :  To 
conclude  with  this  remark,  a  proportion  and  a  plain  unifor- 
mity, even  in  the  minuteft  pan  of  building,  are  obferved,  as 
appears  from  thelc  poor  remains  of  Roman  workman/hip  5 
whereas  in  our  Duildings,  there  is  a  total  negle£l  of  the 

mealiire  and  proportion  of  the  courfes,  as  if  thefe  were  not 
very  material  to  the  beauty  of  the  whole  $  whereas  indeed  in 
the  works  of  nature,  it  is«4nom  the  fymmetry  of  the  rery  gpraint 
that  much  of  the  beauty  ariles*  ' 

Of  the  Colour  and  ^Dijlribmion  of  the  Chyle  5  ly  Sr. 
M.  Liiler.  PhU^  Tranf.  M"*  149.  p.  242. 

IT fbems  probable,  i.  That  in  the  digeftion  of  meat  m  the 
ibmach,  there  is  made  a  feparation  or  folution  of  urinous 
fairs,  no  otherwife  than  in  the  rotting  of  plants  and  animals, 
2.  That  the  chyle  is  highly  impregnated  with  this  urinous  fait. 
5.  That  the  wnitenels  of  the  chyle  is  from  the  fermentation 
It  has  from  its  mixture  with  urinous  falts,  as  that  if  diluted 
With  fair  water,  it  is  wholly  deprived  of  that  colour,  the  fer- 
mentation ceafing.  4.  That  the  fait  chyle  is  conveyed  into  the 
venal  blood,  and  with  it  enters  the  heart,  and  is  thence  thrown 
out  chyle  again,  as  it  comes  in,  by  a  continual  pulfation  into 
the  arteries.  5.  That  as  often  as  it  enters  the  eniulgent  arte- 
ries, it  there  leaves  behind  it  part  of  its  faline  liquor,  or  urine, 
^and  confequcntly  lofesof  its  colour,  d.  That  when  fufficicntly 
freed  of  its  urinous  fait,  it  becomes  a  lymfba^  which  is  t^tkea 
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for  nothing  other  but  the  reiiduc  of  the  chyle,  not  yet  changed 
into  the  nature  of  blood,  as  not  fufficiently  depurated  ot  k$ 
fahne  particles.  7.  That  probably  it  circulates  for  a  long 
time  under  the  nature  of  a  JLympba^  often  viiiting  all  the 
parts  of  the  body  by  the  arterie«»  and  returning  a^in  to  the 
k6art,  partly  by  its  own  veflels,  and  partly  by  the  veins. 
%.  That  in  dcfeft  of  cliylc«  for  we  cannot  conftantly  feed, 
Mtme  eootinually  fupplies  the  nuifs  of  blood  with  the 
I^fmph0^  or  old  chyle.  9.  That  upon  every  fupplv  of  freih 
chjrlei  much  of  dw  old  ftock  or  Lymfbs,  is,  according  to  the 
cs^Dcy  of  the  paits^  coomted  to  thts  or  die  other  1%,  and 
Mt  till  then.  lo.  That  theie  is  always  more  Zympha  in  the 
fatfi.of  Uood  than  is  necetfary  ftr  oihiting  it^  the  arterial 
blood,  be  the  aimsial  neve^  (b  much  exhaufted  by  hunger, 
always  fef^arating  ibme  upon  extravafktion  or  coagulation. 
II.  In  the  coagulation  of  extravafated  blood,  there  is  no  preci- 
pitation of  parts^  as  in  curdled  milk,  ^c,  for  if  the  chyle  be 
trefhiy  diilnbuted  into  the  mais  of  blood,  it  will  again  ieparate 
itfclf  as  oil  from  water,  and  juft  fb  it  is  with  the  Lympha  or  old 
chyle,  neither  of  them  being  as  yet  any  effentul  part  of  the 
blood.  12  .  The  venal  and  arterial  blood  have  both  of  them 
probably  a  like  quantity  of  Lympha  to  dilute  them ;  but  the 
arterial  in  coagulating,  involves  within  its  Cr^tjjamc/itum  more 
than  the  venal  ^  and  the  rcafon  may  be,  that  the  arterial  is 
fulkr  of  air,  which  rarifies  and  renders  its  Craffammum  more 
poioiis  and  capable  of  lodging  the  fympia^  which,  ,  as  it  fub- 
ndes  by  long  ftandii^,  Imurates  inore  and  mote  Zympfoa 
daily,  t^*  The  gpfeat  ioKrument  of  the  circulation  of  the 
blood,  isafyfloleor  vibration  of  the  heart,  which  yet  would 
mt  be  fufficimt  for  hindring  the  coagulation  of  the  blood» 
widiottt  a  continual  fupply  of  the  Zj^ks  to  dilate  it. 

^Fmosfamei  in  the  Ovarium  5  by*  M.  de  St.  Maurice.  PhiL 

TranCM'^  150.  p.  285. 

jytAdatne  de  Saintc  Mere  had  been  fafcly  brought  to  bed 
eight  times ;  and  after  having  continued  five  years  with- 
out being  with  child,  about  three  months  bctorc  her  death, 
flic  lufpef^ed  herfelf  in  that  condition  again:  But  April  aid, 
1^82,  after  being  up  in  the  morning  in  very  good  health,  Ihc 
fell  into  fainting  fits,  whereby  irom  that  moment  Ihe  ablblutcly 
loft  her  pulie,  without  being  deprived  either  of  her  undcrliand- 
mgorfpccch;  in  the  evening  her  countenance  was  deadifh, 

find  covei^       ^  clammy  cold  fweat^  ilic  compiamed  of  a 

great 
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f^reat  coVxzk  in  the  region  of  the  right  groin,  which  terminated 
at  the  reins ;  this  coiick  was  fo  violent,  that  fhe  could  not 
bear  to  touch  the  part^  in  a  moment  after  flic  felt  all  the  pre- 
ludes of  an  imminent  labour^  ihe  called  foe  her  furgeon,  and 
died  in  faSi  arms. 

XJpoa  opening  the  integuments  of  the  belly,  all  the  intrails 
in  the  epig^ftric  region  were  feen  floating  in  blood  ^  there  was 
a  prodigious  quantity  of  coagulated  blood  in  the  right  iiank, . 
and  attempting  to  take  it  out  with  the  hand,  there  was  found 
aniongft  the  firft  clots,  which  were  drawn  forth,  a  little  FcetuSy 
about  the  bignefi  of  a  thumb,  and  a  third  lefs  in  lencith,  all 
Tdry  diftinAly  formed,  and  in  which  was  manifeftly  dilco^&red 
the  iex  ^  a  boy,  but  naked  and  without  covering  ^  two  fingers 
from  this  place  iSat  tif^t  Cornu  of  the  womb  was  (bund^  the 
teilicle  was  torn  lengthwife,  and  thro'  the  middle  on  the  fide^ 
it  did  not  touch  the  'Tuba^  and  all  its  cavity  was  full  of  clotted 
blood  j  and  it  was  no  longer  a  doubt,  but  this  was  the  place, 
where  this  infant  was  formed  ^  but  having  acquired  in  this 
place  a  growth  too  large  to  be  able  to  fall  m  time,  and  conti- 
nuing to  grow  there,  without  being  able  to  come  forth,  it  had 
at  length  broken  its  pnion  by  ftrctching  it :  And  this  opinion 
was  confirmed  from  compannr>  this  tefticle  with  the  Icfr,  bcii;f»  ' 
at  leail  four  times  bigger,  its  bulk  approaching  that  of  a  hen'^j 
egg,  while  the  left  was  not  larger  than  a  fmall  chefnut  5  it  was 
all  red  both  without  and  within,  befides  the  clotted  blciod  that 
it  contained  5  whereas  the  left  was  pale  and  full  of  fmall  grains 
bf  the  colour  and  cbnfiftence  of  yellow  tallow :  Upon  examin- 
ing the  tube  on  the  right  iide,  it  could  not  be  found  that  this 
infant  had  ever  entred  there  $  and  it  was  in  all  relpeds  like  the 
left  tube  s  Laftly,  upon  examining  the  body  of  the  womb  with 
all  the  care  and  exaffa^els  poffible,  it  appeared  without  any 
rent,  and  in  a  ftate  purely  natural^  only  it  was  obferved  to  be 
a  little  bigger  th^  it  is  found  in  women  who  die  withimt 
being  with  child  5  it  was  all  as  Dr.  Harvey  defcribed  it  in  the 
firllr  month  of  pregnancy;  but  when  it  was  opened,  there  was 
not  the  leaft  (ign  of  conception;  it  is  true,  the  vcirdsof  the 
iaitiior  membrane  appeared  full  of  blood,  and  vancofc. 

A  Tardlkl  betwUt  Lightning  and  Phofphorus ;  by  Dr*  Fred. 
Slare.   Phil.  Tranf.      150.  p.  289. 

IN  order  to  keep  the  foUd  phofphorus  from confuming, it  was 
ufualiy  placed  at  the  bottom  of  a  glafsof  water;  Dr,  SUre^ 
having  fevejral  of  thelc  glares  difpofed  upon « a  uble  in  view, 

could 
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could  obierve  fcveral  fiaihes  of  light,  that  fuccefitvely  pafied 
thro*  the  water,  and  made  fuch  bright  and  vigorous  corulca* 
tioxis  in  the  air,  as  would  furprife  and  affirighteQ  one  not 
accttflomed  to  the  phasnomenon  $  this  fiery  meteor  pafles  a 
:    little  contra^ed  thro'  the  incumbent  water,  but  expands  itC^K 
much,  asfoonaS'it  emerges  or  getsabo^eit:  If  you  would 
'  make  thefe  experiments  to'advantage,  the  glafs  fhould  be  deep 
and  cylindrical,  and  not  above  three  auarters  filled  with  water  : 
;  If  we  com|»are  theft  appearances  with  lightning,  we  may  obfcrvc 
that  the  tatter,  which  comes  at  intervals,  pa&s  uninterrupted 
Aro*  the  moft  condenfed  clouds,  and  is  not  extingmilicd  or 
obTlrudled  by  the  greateft  llorms  or  c.uiiracls  of  water,  but, 
like  the  beams  of  the  liin,  or  any  other  lire,  freely  pafles  ihro' 
glafs  and  water.  '  *  ' 

This  phofphorus  in  the  above-mentioned  ftatc  only  emits 
'  thefc  flaliies  of  light  in  warm  weather;  acertain  temper  of  the 
air  being  neceffary  to  produce  the  e£fe£l  ^  for  m  winter,  or  coid 
weather,  he  never  obferved  it;  and  thus  warm  iummcr  wea* 
thcr  IS  moft  productive  of  lightning. 

The  above-mentioned  flaih  of  light  is  not  apt  to  kindle  or 
bum  any  combui^ible  matter,  as  he  found  by  holding  his  finger 
.in it,  a&aU^hokhng in  its^me,  paper,  flax,  and  fuch  mate- 
rials as  are  apt  to  take  fire  ^  and  iuch  an  inoiSsnfive  flame  that 
of  lightning  is  generally  obierved  to  be:  But  again,  the  matter 
of  the  pholjphorus,  whiift  in  a  more  condenfed  body,  will  be 
ea61y  kindled  by  the  warmth  of  the  air,  or  by  the  immediatie 
beams  of  the  fan,  and  then  it  will  bam*  very  furioufly,  and 
with  (iich  a  penetratii^  fire,,  as  will  not  eafily  be  extinguiftied^ 
and  thus  lightning,  wnen  condenfed  or  conti^fied,  and  wrapc 
up  in  a  vehicle  of  air,,  as  not  fo  eafily  to  diffufe  itfelf  thro* 
the  yielding  JEtber^  will  then  fetfire  to  hou&s,  trees,  ^c.  and 
do  great  mifchief. 

The  phofphorus,  whiift  burnmg,  afl:s  the  part  of  a  corrofive^ 
and  when  it  goes  our,  it  rcfolves  into  a  menftruum,  that 
difiolves  gold,  iron,  and  other  metals 3  thus  lightning  produces 
the  fame  effeft. 

Upon  taking  between  ten  and  twenty  grains  of  the  fblid 
phoiphorus,  and  melting  it  in  as  much  wnter  as  would  juft 
*  cover  it,  which  was  about  a  drachm;  after  it  was  actually  cold, 
,  it'was  poured  into  two  ounces  of  oil  ot  vitriol  5  wKich,  being 
well  fhaked  together,  did  firft  hcat^  and  then  throw  up  fiery 
balls,  which,  like  fo  many  ftars,  adhered  to  the  fides  of  the 
glafii  and  contboed  to  bum  for  fome  time :  Upon  the  addition 
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of  a  fmall  quantity  of  oil  of  turpcotine  to  the  prccceding  m  L-^s- 
ture,  without  /baking  the  vcflel,  it  took  fire,  and  burned  very 
funouily ;  it  alfo  fucceeded  with  ^Petroleum^  and  oil  of  brick*  j 
but  ialad-oil  and  ipirit  of  wine  could  not  be  made  to  flame. 

Jn  £arthquake  ^  Oxford ;  hy  Mr.  Tho.  Pigot   Pliil.  Tranf. 

M"*  151.  p.  311.  , 

VEVT*.  I7tb,  1^8  9,  an  e&rthqoike  happened  here  at  Osfordt 
^  at  a  time  when  iiich  efiefia  are  commoolv  experienced*  if 
we  may  cttiXt  Ariftotk^  whoteUs  as,  that  tney  are  moft  fi«* 
qaently  in  fprinf;  and  autumn  ^  in  which  there  is  a  greater 

abundance  of  vapours,  and  a  larger  quantity  of  nitre  exhaled  5 
all  which  ingredients  may  contpirc  to  the  produ6lion  oi  an 
earthquake  J  for,  if  wc  confider  how  ca})able  they  are  of  a 
l.ir'^c  expanfion,  how  forcible  they  are  when  rarified  in  dole 
vcliels  over  the  fire,  wc  irtay  fuppofe  that  thofc  vapours,  which 
produce  fo  great  comtnotions  in  the  air,  may  canfe  a  confidc- 
rable  difturbance  in  the  earth,  when  pent  and  locked  up  there- 
in :  The  latter  part  of  the  firft  week  in  September  was  fo  rainy, 
that  many  were  apprehenfive  of  a  deluge  $  the  j^th  oSSeftem^ 
her  there  fell  feme  verv  confiderable  ihowers  in  the  afternoon  5 
but  from  that  time  it  cfeaitd  up,  and  to  the  end  of  the  enluing 
week,  it  continued  very  warm  and  pleafant  weather  5  the  itfth, 
in  theetening,  was  inclinable  to  froft$  and  the  next  morning 
it  was  a  ▼ery  hard  hoA  Cot  the  iealbn  ;  and  then  about  7  o'clock, 
the  day  being  very  clear  and  calm,  the  earthquake  happened  ^ 
Dr.  WalUs  and  Mr.  Soyk  made  the  like  obfervationt  of  cold  , 
precccding  the  earthquake  of  i(5o^:  The  quickfilvcr  in  the 
barometer  flood  as  high  then,  as  at  any  time  for  three  years 
before,  which,  together  with  a  remarkable  calmnefs  of  the 
air,  a  matter  generally  looked  upon,  as  one  of  the  circumflances 
which  accompany  earthquakes,  and  by  many  reckoned  amorrglt  . 
the  figns  which  proceed  them,  may  be  fufficient  to  flicw  how 
free  the  air  was  from  vapours  at  that  time;  and  furely,  the 
fewer  there  were  above,  the  Hiore  may  be  luppolcd  below : 
J^nesfatui  were  frequently  teen  a  few  days  before  this  earth-* 
quake,  which  tnay  at  leaft  be  a  probable  argument  to  ihew 
now  full  the  earth  then  was  of  damps  and  exhalations  $  fince  a 
ftench,  that  tainted  well-water  in  an  unufual  manner,  hath 
updn  the  iame  account  been  generally  reckoned  araongft  the 
iigns  of  an  earthquake,  and  by  which  it  may  be  predifted;  for 
by  this  it  was,  that  4*foer$€yies  is  faid  to  have  prefaged  the 
earthquake  at  Zacedemon^  and  Hehmt  mentiomanodier,  who 

prc- 
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Mloi^ded  to  the  fame  fore-fighr,  by  tailing  the  water  of  a  very 

oeep  well  in  the  caftle  of  LoLivain:  The  motion  of  this  earth- 
qualce  was  not  of  that  fort,  which  are  termcvi  puHcs  or  luccul- 
fions,  luch  as  ftrike  the  ground  at  right  angles  with  a  violent 
/hock,  or  intermittent  knocking,  fo  as  otren  to  raife  the  earth 
to  a  confiderable  height,  or  force  their  way  by  a  breach}  but 
it  appeared  rather  to  be  fuch  a  trembling  motion,  as  vibrates 
and  lhakes  without  altering  the  polirion  of  the  earth,  and 
leaves  all  things  in  the  f  ime  poflurc  in  which  it  found  chcraj 
for  it  ihook  the  earth  with  a  tremulous  and  vibratory  motion^ 
whofc  reciprocations  were  repeated  with  a  great  deal  of  quick- 
nefs ;  the  pulfes  were  a  little  diicontinued,  and  yet  they  came 
fo  thick  that  there  was  no  reckoning  of  them,  tho'  the  whole 
-etrtbqMake  cmiawied  here  ft^rce  more  than  fix^  feconds  of 
time  J  and  when  it  ended,  the  motion  of  reftitattoo,  or  fettling 
of  the  building,  in  which  this  ob&rver  was,  leemed  to  be  with 
acraflit  Kow  as  tremulous  and  vibratory  mmions  are  proper 
to  produce  (bunds^  ib  was  this  earthquake  accompanied  with  % 
hoUow  murmuring  like  a  diftant  thunder:  which  (bund  kept 
time  ib  exaSly  with  the  motion,  and  was  lb  conformable  to  it 
m  all  re(pe£i8,  that  it  plainly  appears  there  was  the  fame  rea- 
fi>a  for  both  ^  to  thofe  Uiat  were  within  doors  it  appeared  to  be 
more  confiderable,  and  as  it  were  above  ih  the  air,  occafioncd 
chiefly  by  the  fhakbg  of  the  building;  but  thofe,  who  were 
abroad  in  the  fields  and  open  air,  pcrcL.\  cd  a  hollow  murmur 
with  a  gentle  iliaking  towards  the  luriacc  of  the  earth,  nut  ur*- 
fitly  compared  to  the  groaning  of  Ibme  planks  of  elm,  afh,  or 
fir,  when  the  application  of  fire  caufcsboth  a  trembling  and  a 
found  :  That  there  is  a  confiderable  heat  w  ithm  the  earth,  is 
nianifcft  from  the  experience  of  miners  working  in  the  deeper 
grooves;  from  thofe  hot  fprings  which  burft  out  thence,  and 
from  fermentations  cauicd  by  mineral  I  pirits :  Nor  is  it  lefs 
comirionly  obferved,  that  fuch  heats  and  icrmcntations  withm 
the  earth  are  augmented  by.  fvotly  weather^  when  the  fleams 
being  more  pent  up,  do  work  more  forcibly  upon  each  other:  * 
And  that  founds  and  tremors  may  be  produced  by  fuch  hear, 
tho'  it  work  only  on  air,,  watry  vapours,  or  nitre  included  in 
pores  and  cavities,  appears  from  fcveral  experiments  j  as  that 
of  filling  glafs  bubbles  half  full  with  water  and  nitre;  which 
Brought  to  the  heat  pf  the  fire  will  tremble  with  a  Ibrt  of  hum*  - 
xning  ibund^  and  after  that  break  with  a  great  deal  of  noiie  and 
viplence. 

ToL.  II        /  D  d  The 
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The  extent  of  this  earthquake  was  but  70  miles,  or  there- 
abouts; its  largeft  dillance  was  from  fouth-eaft  to  north-weft, 
the  lea il  from  north  to  fouthj  which  is  a  very  inconfiderablc 
fpacc,  if  compared  with  that  which  happened  in  the  fouthern 

Iiarrs  of  Norivr")\  ^pril  24th,  1(^57,  and  took  up  160  miles  m 
ength,  and  as  many  in  breadth  ^  and  Kircifer  mentions  one 
^oc  miles  in  length. 

There  was  another  earthquake  far  more  confiderable,  which 
happened  0£F(t^er  .9th,  about  11  o'clock  at  night  in  Oxfardfeire^ 
northwards  it  Wis  perceived  much  5  it  fpread  all  over  the 
counties,  and  extended  into  tDerlyifiire^  inwhicb^ 
as  in  the  coal-countries,  it  was  very  violent, 

Hiftorical  Obfervations  relating  to  Conftantinopie  f  iy  2)r« 
Tha  Smith.  PhiL  TranC  M""  1 52.  p.  995. 

/^Ofiftantvicple,  formerly  Byzantiitm,  was  fo  called  by  Con- 
^  Paniinc  the  Greats  after  his  own  name  ^  who  being  cxtream- 
ly  delighted  with  the  beautiful  and  advantageous  iituation  of 
the  place  between  two  feas,  and  defended  by  narrow  flreicrhts 
on  both  fides,  removed  the  feat  of  the  empire  thither,  and  iaid 
the  four.dHtirn  of  its  future  Iplendour  and  gre;uncrs :  It  was  alfo 
called  theiccond  or  vew  Rot7f€,  in  emulation  of  old  Romc^  which 
it  was  c!t^ligncd  this  fhould  equal,  by  a  fpccial  cdid:,  or  law  of 
the  lame  emperor,  which  hecaurc4  to  be  engraven  on  a  marble 
pillar,  placed  near  his  own  Equeftrian  ftatue,  in  one  of  the 
j>iazza's  of  his  new  built  city,  called  Strategiim^  where  the 
ioldiers  ufed  to  muftef,  as  in  die  Campus  MartitiS:  According* 
]y  he  endowed  it  witK  the  fame  privileges  and  immunities,  and 
cftablifhed  the  fame  number  of  magiftrates  and  orders  of  peo- 
ple, and  divided  the  whole  extent  of  it  into  prccinfls  or 
regions,  according  to  thedivifionof  old  Rme^  and  the  Greek 
writers  were  as  extravagant  in  their  comir.cndations  of  it  5  but 
the  ufual  title  in  their  ordinary  dilcourfes  and  writings,  when  - 
they  mentioned  it  without  any  flourifh,  was,  B4^iAfvtr^«,  oc 
•«  Bttffihi^,  that  is  the  imperial  city :  The  country  about  it  was 
kfrerwards  called  Romania  in  a  limited  and  reftrained  (enic, 
f  for  that  Romania^  about  the  middle  times  of  the  empire, 
when  it  began  to  decline,  was  the  fame  with  Orhis  Komamts^ 
fecms  clear  from  Fpipbanius)  and  the  people  VayidiiQU  and  the 
Greeks  full  retain  the  name;  for  if  you  afk  any  of  them  born 
iipon  the  continent  of  ^Irrace^  what  countryman  he  is,  he 
afifwcrs  forthwith,  'Pcjixctt^.  Rcmios^  for  fo  they  pronounce  it; 
Jibe  T'urks  m  like  manner  call  a  Gmit.chriftian,  Urum  Gaaur^ 
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or  the  Roman  iniidel^  and  they  will  iometimes  call  the  cmpc" 
ror  of  Germany y  Urumkr  'PaAipa^  or  the  emperor  of  the  Lio-^ 
mans  j  hence  it  was,  that  the  hirer  Greek  emperors ftilcd  them- 
fclvcs  BA<ri^<it^  'Pc>jy.(ua)y,  kings  of  the  Ro>nfirA  ;  that  is,  luch  as 
were  horn  m  Roniamay  and  the  other  countries,  which  made 
up  the  eaftern  divifion  of  the  Roman  empire  ^  tho'  perchance  ' 
by  this  florid  title  they  preiepcled  a  rigbt  to^tbe  government  of 
the  weil  J  upon  wbich  Tain  prcfamption,  they  afTuoied  aUb 
the  title  of  K^f4M^o(kif»  or  emperors  of  .(he  world,  as  if  they 
had  heeo  the  true  fucceflbrs  of  Auguftuix  atid  as  if  the  weftem 
anpems  had  been  afnrpers,  whom  they  called  by  way  of  conr 
tempt,  Vnytu.Reges  as  Imtprmdus  informs  us  in  the  account 
of  ms  eabafly  to Nicefhorus TbocaS'^zxA  they  gave  jthe  people  of 
<Mv  no  other  name  than  that  pf  Longohards,  or  Zmkards :  The 
nodem  Greeks  call  all  the  weftern  ^riftiaos,  AwrnM  or  ^^»o#> 
Latins  or  Franks  5  the  ^lurks  only  making  ule  of  the  latter^ 
when  they  I'peak  civilly  of  us,  and  calling  ChrifteKclojjy  TbreK': 
kiflat!^  in  the  modern  Greeks  ^^yyia.:  And  the  '-Turks6.o  no\jip  ^ 
as  proudly  call  Covftantinople^  j4lem  ^ena^  or  the  refuse  of  the 
world  y  where  indeed  there  feem  to  be  a  medley  of  alior  moft 
nations  of  three  parts  of  it,  and  of  all  religions,  which  are  tole- 
rated, and  publickly  profefTed  and  exercifed  every  where 
throughout  the  empire,  except  the  \Perfian for  rliey  look 
upon  the  laucer  as  a  corruption  of,  and  deviation  from  the  rul(^ 
at^d  dodrine  of  MaJbmci  their  prophet ^  and  therefore  they, 
abfolutcly  forbid  it,  as  repugnant  to»  and  deilru^ive  of  the 
ibfirine  of  life  and  falvation,  as  they  ipeak  ^  and  accordingly 
tilwy  condemn  widi  all  imaginable  fury  the  profe£fors  thereof 
vbo  pretend  to  fdlow  j4lh  as  SeSlaries  unii  Afcfiates^  and  enter- 
tain a  worfe  opinion  of  them  thao  of  Cbriftians,  jews^  or  In^r 
kk:  The  ^erJioMS  aire;  not  behind  hand  with  them  in  theia 
hured  sod  eontompt,  deridira  them  as  grofs  and  ftupid,  and 
boking  upon  them  as  kittle  leuthan  barbarians  ^  intereft  aod  zeal 
far  their  feverai  tenets  highten  their  difierences  fo  mach«  t)ut 
In  time  of  war  they  deftroycach  others  mofques.  • 
The  Greeks  have  26  churches  within  the  walls  of  the  city, 
hcfidcsfix  at  Galata-^  they  have  alio  two  churchts  .it  S.urai'r^ 
one  at  Kadtkui  or  Cakcdo)!^  a.s  alii)  ^tSiauyqj^jy  C/^^agilliuiy  and 
icmal  other  villages  upon  the  ihorc  of  the  SofpJjoruSf 

ai  at  Bejhitiafiiy  Ortakai,  Cboroucb  Chejhe^  which  latter  is 
Wicated  to  Sr.  Michael  the  archanp^el^  at  Jenikui,  or  Nco- 
cborion,  Therapia^  Sujukderc^  and  other  viliapcs  pn  the  E^^ro- 
fMu&ie^  they  hare  alio  a  church  ^  Ha^kuh,  where  tueir 
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burying  place  is,  and  another  near  the  Sae^no,  dedkaCed  to 
'St,  Tarafre^je'^  and  at  Tatouk,  about  a  mile  hom  iPera^  upon 
a  hill,  which  from  the  name  of  the  church  is  by  the  Greeks  and 
Fr^fiks  called  Sf.  2)emetrius's  hill 5  next  to  the  Firri>;, 
Sf.  ^DemetriuSy  and  Sr.  George  have  moft  churches  dedicated  ta 
them  :  The  u4rtr?pfifirf?s  have  not  above  ievcn  churches,  being 
few  in  number  in  companion  of  the  Greeks:  The  ^ews  have 
in  the  city  and  places  adjacent  between  twenty  and  thirty  fyna- 
gogues;  this  city  next  to  Cairo  and  Sahnihi  aff<»*ding  tbc 
Hreateft  Aielter  to  that  unhappy  and  conteinptible  people  of  aa)F 
othec,  in  the  Grand  Seignior' &  dat»iqiont»  and  there  may  bo 
fabout  20  or  -^0,000  families  of  them ;  thejr  aie  of  great  fitwo 
to  the  TurkSy  on  account  of  their  brokage;,  merchandizing;  aitd 
induftry  in  feveral  tnecbanical  trades^  aad  all  thefewy  bo 
idoked  upon  as  aatiTea,  or  rather  (laTCi,  oadi  paying  moMO 
yearly  for  his  head|  it  is  true,  tlieie  Je^s  Torf  wifefy  eolkol 
this  tax  amongft  themfeWfs^  and  aceording  to  an  agr^OBcnf 
made  with  the  Tefterdar^  or  trcafurer,  they  pay  a  certain  (om 
in  grofs  for  their  whole  nation  reliding  there;  by  which  piece 
of  cunning  they  arc  ^rcar  oamers,  uud  Iparc  the  poor  amongft 
them,  lefs  able  to  pay,  by  a  conrribiuion  of  the  rich  to  make 
Up  the  fum:  The  Emltp  and  'jjutcb  ambAfladors  have  their 
chapels  in  the  palaces  common  to  their  re(pe£live  nations:  Tho 
churches  and  chapels  of  the  weflem  chnftians  of  the  Roman 
communion  ^xGayjA,  nre  St.  'Veter\^  belonging  to  rhe  'Domi'^ 
rirans,  where  is  x\\c  {awious  ^iccc  o't  Madonna  di  Conjfatitino- 
foli^  as  the  Jralians  call  it,  or  of  the  bleficd  Virgin,  holding 
the  holy  child  Jefus  m  her  arms;  which  they  pretend  was 
drawn  by  St.  LukQ^  celebrated  by  ftme^of  the  Isiter  ecclefiafty 
Cfl  wiriters  as  a  famous  jKiinterf  om  of  regard  to  this  idle  tra* 
ditton,  the  credulous  and  fuperftitiotts  Latins  and  Greeks  of 
the  fioman  communion  ftiew  greiit- veoeritton<  so  ir^  <whicb 
otherwife  hath  little  in  it  of  proportion,  art,  or  bMOty,  to  do«» 
riTo  any  reputation  either  upon  tli£  defigp^r,  or  his  worics 
St.  Franci%\  belonging  to  flie  conirentoal  frian^  of  tho  order  of 
St.  Francis  i  the  ground  of  this  eboreK  was,  by  the  wife  con- 
^uS  and  interceffion  of  Co^alliere  Molinoy  the  Venetian  Saikf 
after  the  ftirrender  6f  Candia^  upon  the  peace  made  by  the 
republic  with  the  Grand  Seignior,  procured  to  be  reftof€d,  and 
a  handfome  church  rebuilt  with  the  large  contributions  of 
money  fcnt  our  o't  Cbriftendom :  Sr.  Serwdias,  hclonotng  ro  the 
jfefidteSy  where  is  a  rich  altar  curiouliy  ac'.orntd  with  feveral 

figures  in  moiaic|  thi«  convent  waspurchaied  for  them  by  their 
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great  bcnefaftor,  Henry  IV.  of  France:  St.  ^^rr's,  belonging 
to  the  Obfervaritines,  or  Zoccolanti^  a  brancb  ot  the  order  of 
St.  Francis,  io  called  from  their  going  in  Zoccoit,  or  wooden 
clogs:  The  Capuchins  have  a  Uttle  chapel  dedicated  to  St, 
Gearge^  near  the  French  atnbaffador's  palace :  Sr.  Ann  is  a 
chtpel  irequexvted  by  the  'Perots :  St.  (Paul's  and  St.  Anthoiy*^ 
wen  kotb  caicen  away,  ibme  y^ars  iince,  from  the  chriitiaiM, 
iod  coaverADd  iotomoiques  5  the  former  of  which  k  now  known 
by  the  name  of  Arab  Giamfu  or  the  mofqueof  the  Arabians 
aad  the  Hrks  had  alio  feized  on  the  church  of  Sr.  ^okn-y  tht 
ymm€9t^  petfcfleil  jt>f  Su  George's  and  Sck  Sehfii^M^  whicii 
w  vonr  to  W  TAfiied  dtfcfly  onlioly-4lay«« 

The  mod  which  Udws  fer  the  omA  oart  at  Cenfiafuinoph  i% 
dii  DOftherly,  wbicb  mnft  >be  ftTcr ibed  to  irs .  njefdrneii  to  the 
Aetf/ieiea;  fo  ^Mt  for  waht  of  footberly  wiada^  fhip^  haye 
J   been  forced  Co  lie  a  month,  or  fomerimes  two,  near  the  mourh 
j   rf  the  Hellefpom ^  this  was  obfcrved  long  ago  by  Eunafnui  in 
•   bis  life  ot  JEdefius^  who  afcribes  the  inirc<^uency  of  the  fouth 
\    wind  to  the  fituation  of  the  mountains ;  whereas  it  is  checked 
and  oycrpowcred  by  the  exuberance  of  the  vapours  continu- 
ally lent  forth  from  the  black  and  great  iea»  as  the  Greeks  caii 
it  in  conipanfon  of  the  MediteTra7iecin* 

The  HeUeJj^nt  is  about  40  jniies  m  length  5  and  at  the 
caftles  of  Sefios  and  AlydoSf  the  ftreight  is  about  three  quar*^ 
ters  of  ao  Engiifb  mile  over,  or  leiss  The  length  of  the  tPr^ 
pwtis  is  ahoot  I50  miles  ^  both'ihoret  may  be  ieen  in  the  mid- 
dle of  it  J  in  it  are  QmicuTy  an  tftmd  near  the  j^lfioff  ih^ret  to 
iduchit  18  joined  by  two  bridges;  and  Aill  retains  its  aficient 
iume«  and  ti  the  feat  of  a  btfliop*  b^ing  inhabited  by  a  confi- 
denUe  mmibdrof  <Sr«elb :  9rmme/uSt  npt  &r  fiiom  the  fof<^ 
ncr,^  now  ealkd  Mtrmra,  as  it  has  been  fer  fbme  centuries 
bm  the  excdlettt  ^ttacriei  of  maAIe.fimnd  there  ^  the « Mft- 
9$r  Cfzeidctm  was  aMb  famous  in  tP/iWa  days :  SeShycm\  now 
j  cdkd  by  the  Greeks  KetKoKifJtyo,  or  the  Gw)d  haven,  is  at  no 
great  dilknce  from  the  entrance  into  the  bay  of  Afyntafjea,  to 
the  N.  by  £.  The  T'urks  call  it  Tmramle:  There  arcfevcral 
illinds  over  againft  the  bay  of  Nicomedia,  formerly  called 
i  Sinus  Ajlacenus,  according  to  Straho^  about  fix  or  kven  leagues 
from  Cofiflmninopky  as,  Prote,  fo  called  bccaufc  they  ap* 
'  PToach  fifil  to  It,  upon  cominej  from  Conftanthwple to  the 
fouth  of  this  are  'Prencipe  and  Pyris,  which  Dr.  Smith  takes 
to  be  the  iamo  with  'Pyrgos^  and  which  lie^  inmoft  towards  the 
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$  ChikitiSt  in  modern  Grtf^fc,  Cbake<xt  Ckakis-^  andO^tftf 
mnd  Vhfy  to  the  north  woft*         .        ,        i     a  i 
The  45^^//(>  i»  at  the  extreme  point  of  the  north-ealt  angle 
of  Cofiftanmoph,  where  fermcrly  old  Syzamium  ftoodj  with- 
in which,  towards  the  haven,  is  a  ftatcly  Kiosk,  or  fumnicr- 
houfe.  from  whkh  th6  grand  fcignior  ufually  «^csj>arge, 
when  he  pafTcs  into  Jfia,  or  diverw. himfelf  upon  the  »off  t(h 
Tus ;  at  which  time  the  Softangi  Sa^a,  who  hath  the  principal 
care  of  the  emperor's  palace,  and  the  command  af^ScfjpBo' 
rr^s,  fits  at  the  helm  and  llcers  :  The . feven  towew 
iouth-eaft  extremity  :  The  only  fuburbs      to-fh«  noiW-«ra, 
along  the  fide  of  the  haven ;  for  above  the  hai,  where  the 
three  walls  begin,  there  lies  an  open  champaign  country,  only 
here  and  there,  at  confiderable  diftances,  are  farm-houfe*^ 
T'he  hnven  runs  in  from  the  well,  and  lo  opens  eaft ward :  At 
the  eaft  end  oi  Galara  is  Tophana,  where  they  caft  their  great 
cuns:  "Pera  and  Galara  have  about  fix  gates  towards  the  tea: 
^he  whole  traft  of  ground  was  anciently,  before  the  emperor 
Vakntinfan'%  days^  who  cnclofcd  and  fortified  Gdlata  with 
valla  and  towers,  filled  n«|«/*,  or  Regio  'Veroea,  becaufe  it 
Iftv  oir  the  other  fide  of  the  city  to  the  north,  feated  on  higher 
Yktki  and  whole  defcent  is  more  ftctp  and  diflficult. 
*  Our  modern  geographers,  as  Afercator  and  OrtehuSy  who 
lierefn  fclkw  Vtekmy,  phce  Cmfiamnofk  in  the  latitude  of 
jL2  dec.  and  five  minutes;  the  Arabian  and  'Perfian  aftrono^ 
niers,  as  Jtulfeda,  Naffir,  Ediifi,  Utugb  SeigK  the. 
^p(>>«i$o/  Kct^mf  of  Cbryjmccss  trwrflated  ffom  J>e  ^^fjw 
tables  place  it  more  nortMrly,  w*.  in  45  deg.  which  by  later 
and  better  obfervations    found  tb  bc  falfe  5  Mr;  Greaves  took 
the  hcic^ht  of  the  pole  at  Conftantinople  with  almftftjetantdf 

above  five  toot  radius,  and  found  it  but  41  deg.  6  m.  km 
•  Dr.  lymitbt  by  a  very  good  quadrant,  ibund  It  only  40  deg. 
58  min.  There  is  no  fpace  between  the  ^ropontis  ^fA  the 
walls  of  the  city,  except  juft  at  the  Icraglio  point,  which  may 
be  two  hundred  paces  in  length  j  where  they  have  raifed  on  a 
platform  a  battery  for  great  guns;  but  from  the  point  to  the 
end  of  the  haven  wcllward,  the  fpace  to  the  aates  is  unequal; 
in  fome  places  about  20  paces  broad,  in  others  three  or  tour 
times  that  number :  The  diltance  bct\^ecn  Co  ft  a '^uhiop  I  e  and 
Chakidon  UfOn  the  oppofite  ^iV/b>«#V««  fhore,  may  be  about 
three  or  four  miles:  On  the  walls  are  engraven  the  names  of 
feveral  emperors,' who: reimd  about  the  docknfion  of  the 
■  .  Grecian 
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Grecian  empire:  as  Theophihs^  Michael ,  SafiUus,  Coriftan- 
thus  TorpbyrogenituSy  hj  */hofe  care,  and  at  whole  expcnce, 
the  ieveral  breaches,  caufcd  in  them  by  the  fea  or  earthquakes, 
were  repMiired:  Kumkapr^  or  the  land -  gate,  hes  rowii  ds  the 
^ropo>nis^  this  the  Greeks  call  in  their  vula.ir  language 
KoyJ^offKctyt,  Contof caliumy  or  the  little  fcalc  or  landing-place  ^ 
here  formerlv  was  an  arienal  for  gallies»  and. other  fmall  veC> 
lels :  JedicuU  Kapif  or  the  gate  pf  the  fcven  towers,  fo  cal-  . 
led  from  its  nearnefs  to  nM  AcropoHSy  which  Dr.  Smith 
conjedures  the  Gr^ks  formerly  called  x^t'^y  or  thevgslden 
gate,  and  by  fome  Latin  writers  Cbryjea^  in  Zuitpranius^  ^ 
Mfl^  which  muft  be  ctttHtAy  a  miftake  either  of  the  traa« 
Icriber  or  printer  for  Au/tM^  dus  gate  is  in  the  twelfth  region^ 
and  was  alfo  called  *mf^mt  from  ita  ^beauiifal  and  cariotts 
vmauffce  The  Gm^te^  was  fonnerljr  called  Bman^oief 
not  becanle  it  leads  towards  die  ccHtfinejit  of  RamamOf  or 
Tbraee,  but  from  St*  Rmanus,  where  the  laft  duriftian  empe- 
ror, was  killed  at  the  aifault,  which  the  Turks  made  to  force 
their  way  by  it  into  the  city:  Near  Adriample-^atc  is  a  fair 
Isrge  mofque,  called  AH-haffa^  on  a  hill  accounted  the  bigheft 
10  the  city  :  The  dillance  between  one  tower  and  the  other  in 
die  upper  wall  towards  the  land  is  about  90  paces^  the  fpacc 
between  that  and  the  fecond  wall  is  about  18  paces  over:  The 
place,  where  the  lions,  leopards  and  other  wild  beads  are  kept, 
as  feveral  jackals,  was  formerly  a  chriitian  church  dedicated 
to  TlAVfjiyitty  or  the  blefTed  virgin. 

1  here  is  no  tide,  or  running  back  of  the  water  on  any  fide 
of  the  'Bofphorus  into  the  Slack  Sea^  as  Ibmc  have  imagined  j 
whofe  miftake  might  poffibly  arilc  hence,  that  the  wind  bet- 
ing at  north,  and  blowing  hard,  the  current  fees  more  viol^tly 
at  fuch  times  againft  the  ieveral  head-lands,  juttinfl;  out  into 
the  channel,  which  admits  of  feveral  turnings,  andfo  the  watera 
are  forced  back  to  fome  little  diftaincoi  or  elfe,  becauie  when 
the  iouth  wind  freshens  and  grows  boifleroos,  it  makes  a  high 
rolUi^  fea  in  Ae.Tr^Ktis  and  Sofphorus^  and  being  contrary 
torhe  current,  gives  a  chsck  to  it,  fo  diat  it  becomes  left  ieofi- 
U«y  and  is  eafiiy  ftemmed :  Where  it  is  narroweft*  the  diftaoce 
ioems  to  the  eye  to  be  ftarce  from  one  ihore  to  the  other  a 
mile  oyer;  and  where  broadeft  not  much  above  a  mile  and  a. 
half,  uiilefs  where  it  runs  into  the  deep  bays,  which  on  ac- 
count  of  their  fhallnvvncfs,  only  harbour  boats  :  The  channel  is- 
certainly  natural,  and  not  cut  out  by  art,  as  tonic  have  idly.. 
£u)cied,  nut  confidcring  haw  the  Eurane  fea  Ihji^vld  othcrwilc^ 
,        .  ■   '  Gilcharge 
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Afch^Tgc  itfelf  of  thole  great  quantities  of  water,  poured  into 
k  by  the  J/ier  or  'Dafiui^d  and  the  'TanaiSt  now  called  the  'Dortt, 
and  the  other  ri?crs,  whereby  it  becomes  lefs  fair,  even  very 
ftnfihly  to  the  tafte,  than  icveral  parts  of  the  A fedfter randan* 
Fifht's,  by  a  ftrancre  kind  of  inftin^l,  pafs  m  vafl  (hoab 
twice  a  year,  viz.  autumn  and  fprin^,  thro'  the  'Bojphorus  ;  of 
which  the  Greeks  take  great  numbers,  and  lupply  the  markets 
at  eafy  rates  ^  cormorants,  and  other  ravenous  water-fourl^ 
which  the  7urks  will  not  fufier  to  be  dtftroycdt  or  otiicninlfii 
Diolededy  prej  alfe  apon  thoni» 

•  The  weaAer  in  ibme  mondis  tt  very  jpconftant,,  btata . 
and  ccAi$  happentng  tbc  {ane  dajr  upon  tbt  cl|asg|(  of  wind  | 
tk  winim  zt  Omftaminopk  are  (bmecimes  extraordinary  ie« 
^tttytoi  Dr.  ^#Vib  waa  tdd  by  lavcral  old  Gr^kh  that  dM 
JPeyj^i^dfui  MS  AoBcn  over  in  the  ttnie  of  JtsbmA^  ^  Aae  « 
Baro  waa  ccurfed  upon  it tr  hapococd  thus,  upon,  a  thawt 
li^ge  (lakes  of  ice  came  wadog  down  the  2)iuiim  im»  Ac. 
Skck  Sea,  which  were  driven  by  tbc  current  into  the  JS^|ie« 
rus,  wheiT,  upon  the  return  of  the  froft,  they  were  fixed  io 
hard,  thar  it  became  paffablc  ^  id  i66y  there  was  icc  in  the 
haven  to  the  great  amazement  of  the  'Turks^  and  fome  were 
lb  afirightcd  at  this  unufual  accident,  that  they  looked  upon  it 
as  a  difmal  prodigy ^  aad  coiKludcd  that  the  world  would  be  ac 
an  end  that  yerir. 

The  A^i^ic^.^  of  obelill  in  the  Hippoft^etne^  is  betu'cen  50 
and  60  foot  high  ;  the  hidorical  piUar  in  JJaJJo  Relievo^  erc6^cd 
in  honour  of  the  emperors  Arcadius  and  MmoriuSt  is  about 
147  foot  high :  Ak%im  Comnemts  lies  buried  in  tl^  oatriarchal 
Choreh  agamd  the  wall,  together  with  bi%  daughter  jimm 
Comnena  3ie  hiftorian,  who  lived  about  tiieyear  of  Cbrifi  1117s 
They  pretend  to  (hew  there  the  reliqisea  of  St.  Atisfiafiat  «m 
filled  martyrdom  under  die  emperor  Vakrianus^  and  of 
St.  EuphmfO^i  virgin  and  martyr  uidtfiDUchJkn:  la  SanSA 
Sophia  there  are  piUan  (b  hrge,  that  a  man  can  ftarce  fathooi: 
them  at  cwice^  at  the  end  of  .die  gallery,  that  joitta  the 
other  twpi  eaeh^abont  20  paces  wicfet  there  u%fi$^i^tt^iit- 
jinrnt  marble  cwo  or  three  inches  thick ;  in  the  norili  gnUery^ 
upon  the  pavement^  is  a  reddifli  fort  of  marble,  brought^  as 
the  T'urks  arid  Chnffians  relate  from  Takftiney  and  on  which, 
they  fay,  ir.c  bkiicd  Virgin  ufcd  to  wafh  our  Saviour's  linnen^ 
there  is  but  one  ftep  frem  the  body  ot  rlie  church  to  the  Sema^ 
or'placc  where  the  altar  formerly  llood :  The  great  mofqucat 
Cbajim-bajfa  on  T&m  fide  wcllwards^  was  formed}',  a  church 

,     •  '  dcdi- 
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dedicated  to  St.  7'heodofia :  Giambiry  si  mofquc  fo called,  ftands 
upon  a  hill  at  Fondacke  near  Tofhana, 

In  Conflarttb'ople  there  are  Icveral  narrow  flreers  of  tracfe^ 
clofed  up  with  Ihcds  and  pent-houfes  j  and  befidcs  thclc  places^ 
feveral  trades  have  their  diftincl  quarters  j  the  ftreets  are  for 
the  moft  part  railed  on  each  fide  tor  the  greater  convcniency : 
Kot  far  from  Suleimania  is  the  houfe  of  the  Aga^  or  General 
of  the  %«#j2Mir/>j,  which  fo  often  chantr:es  its  mafter:  'Pom^ 
pey't  pillar,  .as  the  Franks  erroncouily  call  it,  is  of  the  Corin' 
thian  ordefy  curioufly  wrought,  and  about  1 8  foot  in  height, 
and  tliree  in  diatneter:  In  Se/biktafi^  a  village  within  two  or 
three  miles  of  OmfiOitinophf  towards  the  'Bofphorui^  lies,  bii*- 
ried  the  famous  pyra^  Jiriadint  whom  the  chiiftian  writers 
call  SariaroJ/a^  who  buiit  here  a  liandiome  mt)&ae  with  twp 
rows  of  pillars  at  the  entrance;  the  captain  SaJ^^  before  he 
pats  to  {ea  with  his  jimata  or  galleys,  ufaally  vifits  the  tomb 
of  thia  fortunate  robber,  who  had  made  feveral  thouland 
Chrii^ians  flaves,  and  makes  his  prayers  at  the  neighbouring 
church  for  the  good  iucccls  of  his  expedition. 

In  the  cuy  they  reckon  above  loo  publick  baths,  fcarce  any 
ftreet  without  one;  they  ate  eflcemed  works  ot  great  piety 
and  charity,  there  being  a  continual  occafion  lor  rhcm,  not 
upon  account  of  religion,  but  for  health  and  clcanlinefsj  for 
their  diet  being  generally  hot  Ipiced  meats  in  winter,  and 
crude  fruits  in  fummer  5  their  liquor  fountain  water  or  coftlcj 
and  leading  lazy  indolent  lives,  frequent  batiung  becomes  nc- 
ceiTary  ^  for,  they  never  uie  walking  either  for  digeftion  or 
diverfion. 

There  are  feveral  refervoirs  of  water  under  ground,  and  one 
particularly  under  the  church  of  San^ia  Sophia  ^  thefe  were 
of  great  ufe  to  the  poor  Greeks  in  the  laft  flital  iiege^  but  the 
^urks  are  £0  iecure,  that  they  do  not  think  them  worth  either 
<xs&  or  pains  to  keep  the  waters  iweet,  or  the  cifterns  in 
repair.  - 

The  aquednfis,  which  anfwer  to  thofe  glorious  aquedufh 
near  ^yrgosy  and  which  convey  the  water  to  the  great  ciftern 
neat  Sultan  iSg/iVs  mofque,  are  in  that  part  of  Conftaminofk^ 
which  lies  between  the  moiques  of  Mahmet  thp  Great  and 
ikataie> 

The  Turks  began  to  befiege  Confiantinople  onthejthof 
'Jprily  and  took  it  the  apth  of  May^  on  Wbitfun  Ttiefday 
aorning  14535  "Turks  reckon,  in  the  year  S;7 

Vol,  IL  E  e  the 


Digitized  by  Google 


2i8  MEMOIRS  of  the 

the  Hegira^  or  flight  of  JMabomtf  the  aid  day  of  the  fiift 

Jomaa, 

The  chapel,  where  SiAtm  is  interred,  at  whofe  head 
and  feet  there  are  great  wax*caodles,  is  inclofed  with  lattcfi 
Wire-grates,  ibr  the  better  accommodation  of  fach  relmions 
7»rJb,  as  come  to  pay  their  refpc£l  to  the  membry  of  tli 
great  miiflulinan  faint  $  in  ithe  middle  of  the  area  there  il 
jraifed  a  building  fuftained  b^  excellent  marble  pillars,  afcend- 
ed  by  two  feveral  pair  of  ftairs,  where  the  new  emperor  is  iiir 
augurated,  and  whether  he  tifually  goes  in  Sairam  tiine* 

!Dije8hn  of  a  Mexican  Muik^Hog^  %r  SDr.  £dt» 
Tyfon.  Phil.  TranCN^  15?.  p.  559. 

THE  fhape  of  this  animal,  which  by  fomc  authors  ii 
called  Tajacu^  is  liich,  that  it  may  be  eafily  reduced  to 
the  fwine-kind,  tho'  much  Ids  than  our  common  hogs  ^  for 
from  the  end  of  the  body,  where  the  tail  fhould  be,  to  the  top 
of  the  head  between  the  cars,  were  two  toot  and  two  inches 5 
from  thence  to  the  extremity  of  the  inout  1 1  inches  •  the  com- 
pafs  of  the  body  was  two  foot,  that  of  the  neck  16  inches,  ot 
the  head  in  the  largeft  place  18  inches,  and  of  thefnouti2 
inches^  for  the  lower  Jaw  in  this  Mexican  hog  was  more  protu- 
berant, and  the  head  kfs  tapering  than  in  our  fwine,  and  in 
the  fkeleton  appears  much  like  that  of  a  Sahy  Rouffa^  only  it 
had  not  thoie  teeth  -  and  the  neck  appeared  lb  very  fhort  and 
thick,  not  from  thofc  large  glands,  which  in  fome  of  the  fwiiiC- 
kind  do  fb  ftuiBf  out  their  necks,  but  from  the  ftiort  turning 
upwards  of  the  Vertebra  oS  the  neck,  which  were  kept  cloic 
to  the  body,  by  the  iniertion  of  that  ftrong  ligament  ffom  the 
back  into  the  head,  which,  in  prdne  animals,  is  of  extntordi* 
nary  ufe,  and  adds  much  to  the  ftrength  of  this  animah  Tbo 
colour  of  the  body  was  grifly  5  it  was  befet  widi  brifUe^ 
which  were  thicker  than  thofc  of  a  hog,  and  fmaller  than  thofc 
of  a  hedge  hog,  but  rcfcmbling  them,  or  the  cjuills  of  a  por- 
cupine, ;ind  thty  were  variegated  with  black  and  white  rings: 
The  belJy  was  ahiioft  bare  3  the  briftles  on  the  fides  were 
/horrer,  and  gradually  increaled  in]en;};th,  as  they  approac  hed 
the  ridge  of  the  back,  where  fome  were  five  inches  long  j  on 
the  head  between  the  ears  there  was  a  large  tuft  of  thefe 
briftlcs,  which  wci'e  moftly  black :  The  cars  were  about  2  { 
inches  long  and  pricking  up  5  the  eyes,  as  they  are  commonly 

in  pigs,  were  but  imali^  trom  the  lower  Cantkus  or  angle  of 

the 
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die  eve  to  the  end  of  the  fiwut  were  fix  inches  $  the  fnou  t  wm» 
like  that  of  a  hog's  ^  the  mouth  was  but  Imall^  one  iide  of  the 
lower  lip  is  made  finooth  by  the  robbing  of  the  tufk  in  the  up* 
-pt  jaw :  llie  feet  and  ckws  are  perfeftly  like  thofe  of  com* 
aton  hc^8$  it  had  no  tail  $  but  what  is  moft  peculiar,  and  di«' 
ffioguilhes  tt  from  any  other  animal,  is  die  teat  or  navel,  or 
tk&t  Foramen  on  the  hinder  part  of  the  back :  Thele  ani- 
mtfe  are  found  in  'Panamay  Isew  Spain^  Niraragm^  Terra 
Firmay  and  !BrafU^  they  arc  ufually  met  with  in  the  moun- 
tains and  woods,  and  they  go  in  herds  together  ^  they  feed  on 
roots,  acorns  and  fruits  ;  but  as  the  greateit  delicacy,  they  hunt 
out  all  manner  of  poiionous  ferpents  and  toads,  and  having 
caught  them,  they  hold  them  with  their  fore-feet,  and  with  a 

g'cat  deal  of  dexterity  they  ftrip  off  the  iliin  with  their  teeth 
om  the  head  to  the  tail,  and ihen  greedily  devour  them;  and 
they  are  faid  to  eat  the  root  or  bark  of  a  certain  tree,  as  an 
antidote  againit  the  poifon  ^  and  by  this  means  they  are  well 
fed  and  become  bie ;  when  tame  tney  will  feed  on  any  thing ; 
bat  they  are  naturaify  very  fierce :  If  any  of  them  be  wounded^ 
pfcfimtly  he  gets  to  his  affiftanoe  a  great  number  of  his  kind^ 
and  nefer  defifts  till  he  has  revenged  the  injury,  or  is  ilain; 
they  are  always  at  enmity  with  the  tygers ,  and  there  is  often 
fbfmd  the  body  of  a  tyger,  and  many  of  thele  TajacMS^  ilain 
together  j  if  tney  fp^  a  man  they  will  fiercely  fet  upon  him, 
w  his  beft  refuge  is  to  get  up  a  tree,  which  they' will  moft 
(arioofly  aflaalt  with  their  teeth  ^  nor  will  they  eafily  quit 
Um,  till  forced  by  hunger,  orflain^  if  they  are  hunted  they  tear 
the  dogs  in  pieces^  their  flefh  is  efteemed  very  i^ood,  and  much 
defired  by  the  inhabitants,  tho'  they  have  hut  very  little  hit.  - 
To  come  now  to  the  difTedion ;  aftt;r  dividing  the  mulcles 
of  the  beliy,  what  was  remarkable,  was  the  ftruflure  of  its 
three  ftoniachs^  the  Oefophagus  or  gullet  was  inferred  into  the 
middlemort",  which  we  may  therefore  call  the  firft  ventricle 
or  ftomach  ^  from  this  on  one  fide  was  a  large  pafHi'^e  into  the 
Second,  which  pouching  out  had  its  two  ends  winriing  like  a 
horn,  and  on  the  other  fide  of  the  nrft  or  middle  llomach  was 
a  free  open  paflage  into  the  third,  which  emptied  itfclf  into  the 
duodenum:  The  firft  ftomach  was  lined  within,  with-a  white 
thick  hard  membrane,  almoft  like  the  inward  pellicle  of  the' 
gizzard  of  fiiwls,  and  this  none  of  the  other  ftomachs  hstd  5  foe 
the  inward  furface  of  the  iecond  was  fhiooth  and  foft,  its  mem- 
btsnes  thin,  and  mote  inclining  to  the  common  make  of  that  of 
^rpivo^pus  animaUi  the  thira  was  fomewhat  like  the  former, 
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batthicker»  and  ioternaUy  had  large  or  folds:  Dr.  Grew 
obferves,  that  in  the  common  hop.y  agaioft  the  pylorus f  a  round 
carunck  ftands,  as  big  as  a  fmall  filberd-kemel,  like  a  ftopple 
to  the  Tykrus^  for  preventing,  as  he  conjeQoreSt  a  too  Aiddeii 

and  copious  eruption  of  the  aliment^  this  is  lufEciently  pro- 
vided tor  in  our  lubjc6lj  by  the  ^rear  ftraitcningof  the  pylo- 
rus here,  and  ihe  grc.u  atccnt  it  muil:  make,  before  it  can  get 
,  outj  and  this  may  alio  account  for  the  fcvcial  cells  or  parti- 
tions,  viz,  that  the  food  may  be  the  better  digelkd  :ind  macc- 
'r^ted^  for  this  animal  beingr  frugivorous,  graminivorous  and 
carmvorous  too,  the  ftomachs  are  lb  contrived,  that  as  the  fiilt, 
by  its  inward  pellicle,  refembles  Ibmewhat  that  of  birds, 
lyhich  are  carpophagous,  fo  the  orhers,  thofe  of  quadrupeds. 

The  Imall  guts,  which  in  other  animals,  beinj»  faftened  to  a 
larac  meflntery,  do  ufually  hang  down,  were  here  cloler  ga- 
thered to  the  ipine,  by  the  ihortnef&  of  this  membrane  j  and 
the  colon,  which  in  others,  is  more  fufnended,  does  here  by 
ifs  peculiar  ftruQure  lie  loofe,  and  fall  down*^  for  the  tDiwde- 
f^um  arifinfi  from  the  iPyloru s  wiA  a  fliort  turn,  that  and  the 
other  fmalTguts  made  ieveral  convolutions  and  windings 5  and 
altho'  the  mefertery  was  but  very  lliort  from  the  Ipine,  and  its 
circiimference  feemingly  but  very  fmall,  yet  in  this  compaisit' 
contained  27  foot  of  thefe  inteftine^f  for  fo  much  they  mea-. 
i^red  from  the  ^yhrus  to  the  Colon  ^  the  Cohn  was  not  faftened' 
to  the  periphery  or  rim  of  the  mefentery  as  urual,  bnt  arifin^ 
from  the  centre  or  middle,  it  madp  a  fpifal  line,  its  extremity 
banging  loofe,  and  its  windings  were  clofely  united  to  eaca 
other  by  membranes 5  this  Colon  was  very  large  in  compari(ba 
pf  the  other  guts,  and  meafured  9  foot  in  lengthy  it  had  a 
Ihort  Cdcum^  but  pretty  wide,  and  filled  with  F^ces-^  what 
Dr.  Grevi)  oblerves,  viz.  ilv^ii  it  is  peculiar  to  the  CiCCam  of  a 
ho^  and  that  of  a  horfe  to  have  the  lame  ftrucliure  with  the 
Colon,  hol  .is  'aKo  here";  and  it  may  be  reckoned  as  an  appendix 
Qt  the  Colon :  The  APf.'raic  vclTels  were  aKo  very  extraordi- 
r^ary  •  for  here  was  obferved  a  large  vein  and  artery,  running  a 
fpall  ai*d  equal  way  from  the  inteflines,  and  from  rhcm  there 
aroie  an  inSnite  number  of  fniallcr,  but  fVreir'^ht  velTels, 
u  hich,  proceeding  regularly  and  in  great  number^  to  the  guts,  | 
airbrded  a  very  ples^lant  prqfpeA. 

The  fpl.en  was  about  ten  inches  longi  and  almoit  of  the 
ftme  breadth  throughout,  and  in  the  middle  it  was  one  inch 
and  a  half  broad,  oF  a  lead  colour,  and  a  little  fpeckled  or 
lO^rbled:  The  liver  condded  of  four  large  lobes,  and  of  a  dark 
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red  colour;  it  appeared  pltUtily  glandulous,  and  without  a 
VeficaFelleay  but  it  had  a  2)utriis  Bilartus,  which  went  from 
the  liver  to  the  'Ijnodcnupi  as  ulual ;  The  ^Paf?creas  ^as  about 
five  or  lix  inches  ioni^,  and  conliiled  oi  icvcral  giands. 

The  ifefles  were  iwo  inches  long,  larger  at  the  upper  than 
lower  end,  and  about  an  inch  broad  m  tne  middle 5  they  were 
placed  in  the  Scrotum'^  their  colour  was  whire,  x\w'\r  ftrutSture 
clofc,  fo  that  the  vcflfcls,  which  compofcd  them,  did  not  lb 
plainly  appear,   as  in  an  ordinary  boar 5  yet  no  doubt  their 
whole  com  pages  was  vafcular,  tho'  here  cloler  wrought  tog^ 
ther  and  united ;  their  ule,  no  doubt,  is  to  prepare  the  Semen^  ' 
whieh  is  conveyed  thence  by  the  ^d/a  2)eferentia  to  the  Vefi^ 
cuU  Seminaks  \  thcjk  ^Deferenria  arife  near  the  lower  part  of. 
the  ii/kSf  and  are  iiilcrted  in  fuch  a  manner,  as  that  they  may 
equally  empty  themlelves  either  into  the  VeJkuldP  Seminaks  or 
Ae  Urethra :  The  FeJiculdP  Semnaks  were,  one  inch  and  a  half 
loiui ;  in  fome  places  a  qoarter^  in  others  half  an  inch  broad  $  tW. 
calkd  Vejiculft  yet  here  they  appeared  more  glandulous,  nor. 
was  thetr  cavity  any  thing  confiderable  in  largenefs  ^  the  com<- 
.uoo  orifices  to  them,  and  the  Vafa  !2)eferentiamade  a  {Welling 
in  the  infide  of  the  Urethra,  which  ®?  GraefczMsCapu^  Galli- 
na^inis :  In  other  animals  at  this  place  is  feared  that  glandulous 
body,  cailcvi  the  'Projlatcej  but  the  I  cjkulcC  here  being  lo  glan-. 
tlulous,  poliibly  rhey  may  perform  their  olEcc^  unlcls  wc 
fhouU  alcribe  their  ufc  to  tlioie  two  glands,  which  lay  on  each 
fide  the  Urethra^  and  emptied  thcmfclvcs  by  two  oriticesnear 
the  root  of  the  "Teritu  j  thefe  glands  were  cylindrical,  of  ;i 
^hirifh  ycllo.v  colour,  an  inch  and  a  half  long,  and  three 
eights  of  an  inch  in  diameter  3  their  fabltancc  was  dole  like 
that  of  the  7efies^  without  any  perceptible  cavity,  and  they 
lay  along  the  outfide  of  the  Urethra,  reaching  from  the  Alu;/'', 
iuli  Ere6lores  ^Penis  to  the  glandulous  Veficulte  before  defcnb- 
ed:  The  Penh  was  a  long  ucnder  body,  made  up  of  feveral 
mulcles,  whereof  two  were  very  long:  The  Vepca  Urinaria^  or 
bisdder  of  urine,  was  rounder  than  in  fome  other  animalti 
where  ufuallv  it  is  more  oblong  5  the  Uretm  were  inferted  at 
the  neck  of  the  bladder. 

In  the  T'borax^  the  make  of  the  A^ta  was  uncommon;  ibr  • 
in  other  animalf)  as  it  de(cends  along  the  fpinc,  its  trunk  is 
almoft  of  an  equal  bignels,  only  a  Uttle  tapering  downwards ; 
bot  in  this  fubjc<5l,  between  the  heart  and  its  branchings  into 
the  iliac  arteries,  there  were  three  large  aneurilms  or  tumours; 
tbc  Ur^eil  wa&  that  nearefl  the  heart,  wiuch,  after  a  im^H  con- 
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mSkmf  emptied  it&lf  again  into  the  ficond  t  snd  thiii  liief 
fomething  left  thuiN  die  nrft,  was  yet  much  Urgf  difia  ^ 
diird»  which  wts  near  the  divifion  of  the  A^a  into  the  ILffij 
IKifffi^  two  of  thefe  fwellings  were  opc0ed»  and  within  thc^ 
weft  feqndl  ievend  celli,  or  hoUowi,  end  the  iquu^hmet 
were  here  altegpthev  ee  diick,  m  wheve  the  trtcry  wfL^  opt 

OlEKVnQOa* 

The  aperture  of  the  eye  waa  hat  tsaMt  as  in  the  b<^*kiod$ 

the  Membrana  MSitans  was  plainer  than  afiially  it  is  m  qua- 
drupeds ;  the  mufcles  were  not  ib  diftin£l  as  in  Ibme  brutes  ^ 
and  hence  the  motion  of  their  eyes  is  neither  fo  quick,  nor  re- 
^ar^  the  pupil  is  rounds  the  optic  nerve  is  inferted  almoft 
m  the  axis  of  the  eye,  and  made  a  fmall  dint,  or  impredion,  on 
the  iniide^  the  Cbmides  is  of  a  pale  violet,  or  browoijQi 
colour. 

Juft  on  the  ridge  of  the  back,  over  the  hinder  legs,  is  feated 
a  glandulous  body,  called  the  navel  •  it  is  ib  covered  by  the 
looff  briiUes  there,  that  it  is  not  to  be  obferved  but  by  opening 
or  Teparating  them  with  the  hand  ^  and  then  you  will  find  a 
ipieU  fpace  almoft  bare,  only  beiet  with  fewer,  Aiorter, .  ami 
Mer  hairs  ^  and  in  the  middle  of  it  is  the  protuberant  oripce  of 
the  gland,  by  which  it  difcharges  itfclf  of  the  liquor  it  feparaireii 
this  orifice  has  its  lips  a  Uttk  refle^led  and  protubetaat  above 
the  fiirface  of  the  ikm$  it  would  eafily  admit  of  a  large  prober 
which  coidd  be  turned  into  i^vecal  paro  of  the  gland;  up<M^  a 
gentle  pfefliire  with  the  fin^rs,  there  was  obftrvea  a  un^HL 

Santity  of  a  white  yellowifli  jaice,  and  ibnaie  of  it  of  a  lit^B 
rker  colour,  which  yielded  a  very  pleafiint  and  acreekblo. 
fient,  much  like  that  of  mufk  or  civet;  the  gland  itfelf  waa 
feated  between  the  ikin,  and  fomc  part  of  the  ^annitulus  Car^ 
fiofuS'^  for  in  the  middle  of  that  part  or  furface,  which  regard- 
•  ed  the  back,  it  was  bare,  and  not  covered  with  that  muirle^ 
only  its  edges  encloled  within  it;  fb  that  in  taking  off  the  Ikin, 
the  eland  too  could  eafily  come  away  with  it ;  however,  this 
inuicle  may  be  affifling  to  ir,  by  its  contractions,  to  prefs  out 
its  liquor,  as  the  fphin^ler-mufcle  is  to  thofe  fcent-bags,  placed 
at  the  extremity  of  the  ReBum  of  other  animals  ^  this  gland 
was  of  the  conglomerate  kind,  or  confifting  of  Icveral  other 
minute  glands ;  it  had  no  confiderable  Cyfiis^  or  cavity  within  ir^ 
but  like  the  Vaficreas  or  falival  gUadsi  it  had  fcveral  excretory 
dii^  which  termiiiating  at  laft  m  one,  difcharged  its  fecrctco.- 
juice  by  a  common  orifice :  This  orifioct  having  fomething  of  at 

If  femblanee  tc^  a  oav^  h^  impoled  upoo  ilnnft  aU  who  hevp 
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written  of  this  animal,  fo  far  as  to  take  it  for  one;  and  othcrl, 
who  have  deviated  iroiii  this  fentiment,  have  given  quite  ate 
ttfoid  aiid  extravagant  conjefiaiesaboiik  it:  fittttkere  ik  no- 
'  iik§t  according  to  Dr.  Tyjhfiy  to  which  it  din  be  more  fitly 
cbmpared  than  to  thofe  fcenc-bs^s  6r  glands  in  otEeir  ami^ab  t 
h  p»le-cat8,  juft  at  the  extremity  of  the  ReSumt  ire  v}jteA 
ritobags,  filled  whh  a  thkk  and  #htd(h  liquor  cf  a  Tfcrjri^ 
fieot;  and  thH  it  oUertableiiiaB  the  ptilc-eat-klfld»  allb  ih 
common  cat^»  in  a  lidn,  in  z  dog,  in  •  foe»  And  liaoll 
f^cies  of  animals  there  is  fometbtng  aoniic^ttsobierved,  which 

Sves  them  their  pecaUar  fienrts,  or  ftnells  5  thus  in  reptHes,  as 
c  rattle-fhake,  viper,  (Sc.  are  oblcrved  in  the  tail  two  lonl^ 
bags,  which  difcharge  their  foetid  liquor  near  the  Re5lam^ 
in  fomc  animals  thcie  bags  are  placed  m  different  parts  of  the 
body  5  in  the  rumps  of  birds  you  will  meet  with  two  glands, 
which  have  three  pipes  or  excretory  dufts,  arifing  on  the  top 
of  them  above  the  furface  of  the  fkin,  which  difcharge  a  fetid 
liquor  J  thefc  glands  are  largeft  in  the  goolc  and  duck-kind, 
which  ufe  the  water  5  in  turkeys  the  rump  is  lefs  glandulous, 
but  they  have  a  larger  Cyjlis  within;  in  the  ollrich  the  gland 
lies  higher  on  the  back,  where  it  makes  two  benches,  and 
under  the  (kin  is  a  Cyftss  filled  with  a  concreted  yellowiih 
juke;  which  is  nearly  the  place,  where  the  gland  in  me  Mexi- 
can hog  was  tt^icd^  again,  the  muik-deer  nas  its  bag  on  the 
belly  near  the  navel :  It  is  true,  no  author  has  called  the  fcent 
of  the  Tajacu  a  perfume ;  on  the  contrary,  they  have  all  brandeil 
it  as  a  ftench  $  out  even  the  beft  perfumes  hav^  Ibmetimcfs  ilA 
rankefticent;  as  civet  and  muflc  itfelf  whenftelh  and  grc^ 
sod  in  large  quantities  are  no  ways  agreeable,  bat  very  a£ii>- 
five  to  Ae  (inell  $  and  even  ambergreafe  itfelf  at  the  firft,  as 
GriL  Vifo  afiar^sQst  Our  ST^j^n  therefere,^  iwhen  young,  ami 
bat  a  fmall  quantity  of  this  liquor  is  leparated  by  the 
gland,  may  yield  little  or  no  fcent;  and  foxes,  till  they  are 
well  grown,  do  not  ftink  much;  but  afterwards,  when  this 
liquor  is  plentifully  voided,  on  account  of  its  copioufly,  thin- 
nefs  and  fluidity,  and  confequcntJy  being  more  volatile,  it  may 
ftrike  our  organs  with  fuch  a  briik  and  ftrong  fenfation,  as  to 
caule  a  paiqi  whereas  a  more  leifurely  appulfe  of  its  particles 
from  a  Imallerand  concreted  body  may  give  a  pleafurc. 

Its  Cranium  fccmed  entire  without  futures;  from  the  nofe  to 
the  end  of  the  poll  are  eight  inches  and  a  half;  and  here  the 
Cranium  grew  very  narrow,  and  then  fpread  itfelf  iigain  in  a 
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triangular  form,  and  made  a  large  hollow  behind,  where  it 
relpe<5led  the  back,  and  where  ftrong  mufcles,  and  the  liga- 
ment from  the  back  were  iniertcd  ^  by  which  means  the  head  k 
kept  fo  llreight  up,  that  when  alive,  it  feemed  to  have  tut  a 
very  fhort,  if  any  neck  at  all:  The  ^orus  Auditor ii'^^  or 
paflage  to  the  ear,  was  fomething  remarkable,  being  placed 
near  the  poll  ^  anteriorly  in  the  upper  jaw  w<;re  four  teeth»  or 
Jbicifores a  little  further  was  placed  a  large  flat  tofk»  iliarp* 
edged,  and  (landing  outwards;  and  beyond  that,  00  each  fid^ 
were  fix  double  teeth,  or  Mlares:  The  lower  jaw  was  fix 
inches  and  a  half  long,  one  and  a  half  broad  at  the  firH  double 
toothy  or  grinder,  ot  which  there  were  fix  on  each  fide :  The 
hoac  of  the  lower  jaw,  firom  the  2)entes  Molam  to  the  Incifores^ 
ieemed  fpongy  and  carious^  and  the  tolb  in  this  jaw  were 
footed  out,  as  were  one  or  two  of  the  ipciibrs,  which  in-  all 
•  were  about  four.  . 

There  were  feven  of  the  neck,  which  meafared  in 

length  four  inches  and  a  half  5  the  firft,or  ^/to,had  two  broad 
tranfverfe  procefics,  but  no  fpine;  the  fccond  had  a  large 
fpine ;  the  third,  fourth,  and  fifth  bad  no  fpines;  the  lixth  and 
icvcnth  had  large  acute  ones:  There  were  nine  Vertebr<e  o( 
the  back  J  the  fpines  of  tht-  firft,  fccond,  and  third  were  above 
three  inches  long 5  but  they  gradually  decreafed,  as  they 
approached  the  tail :  The  hrft  Vertebra  of  the  Os  Coccygii 
was  two  inches  loni^,  and  tho'  it  fccmed  to  be  fcveral,  it  was 
but  one  bone:  There  were  about  Vert ebrte  more ^  which 
ran  no  farther  th^n  th^j  extent  of  the  Os  Tfcbii :  There  w^re 
fc  urteen  ribs  on  each  lidc  ;  the  *S'/^n///^»  jutted  out  about  au 
inch  beyond  the  letting  on  of  the  firil  ribs. 

The  Scapula  was  five  inches  longj  the  Os  Femorii  of  the 
fore-foot,  five  inches  and  a  half  long  $  the  Os  Tibia  of  the  fore 
ibot  wat  about  the  iame  length  m  the  whole,  but  from  .th^6 
krticulation  with  the  Os  Femoris  to  the  Os  AfetatarJ;^  it  was 
tut  fcur  inches^  for  from  the  junfturc  with  the  Os  Femoris y  il 
jutted  out  farther :  The  bones  of  the  7i?r/^J  were  five  5  of  tht 
JifetatarfuSi  three,  about  two  inches  long  ^  the  bones  of  the 
SDigiti  nine,  there  being  two  to  each  claw,  and  three  claws  to 
caph  fore-foot ;  The  Os  Femoris  of  the  hinder  feot  was  almo^ 
fix  inches  long  j  and  i^car  its  articulation  with  the  Os  ^bt^  it 
.liad  a  fmall  bone,  like  the  Vafetta  in  the  knee  of  a  man :  In 
the  leg  were  two  bones,  viz,  the  Fojfph  Mlajus  and  Minusi 
5  i  inches  long^  but  this  part  in  the  fore- leg  was  only  a  fingle 
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fiog^boncj  tho'ina  dog,  a  monkey,  aixl  {bme  other  animals* 
there  are  two  bonea  in  the  fyre-leg :  The  Os  Cakis  was  almoft 
two  inches  long ,  and  there  were  four  other  bones  of  the  Tar/us 
or  inilep ;  The  Metatarfus^  or  foot,  was  compofcd  of  four  bones  j 
and  the  two  inncrmofl  were  much  the  larged,  beinc»  two  inches 
tnd  a  quarter  long^  there  were  four  iDigui^  *iad  m  each  three 
bones,  the  lall  of  which  was  covered  wirh  a  nail. 

Explication  of  the  figures.  Fig.  i.  Plate  VII.  reprcfents  the 
natural  /hape  of  this  Mexican  hog,  and  the  line  a  points  to  the 
tent-gland. 

Pig.  2.  The  fceleton;  a  the  fore  teeth;  h  the  tufk;  cc  the 
Mokres,  or  grinders  •  d  the  lower  jaw;  e  that  part  of  the  Icwcr 
jaw  which  was  carious  5  /  the  Cr^nii^/j ;  the  orbit  of  the  eye  5 
b  the  ^Forus  j4tditorius^  or  paflage  of  the  ear ;  i  the  triangular 
cxpanfion  of  the  Cranium  backwards;  k  the  Vertebrct  ok  the 
neck  j  //  the  Vertebra  of  the  back  and  loins;  m  the  Vertebra 
of  the  Oi  CoccygfS-^  ntuhc  ribs  3  0  the  protuberant  bone  of  the 
Sternum p  the  Scapula^  or  fhoulder  blade ;  q  the  Os  lJchU% 
TT  the  Os  Pernor  is  I  s  the  Tatelta  of  the  hinder  legs;  t  the 
^ibia  of  the  fore- leg  $  v  a  large  protuberance  jof  the  Tibia  ^ 
w  the  JiUaj  or  fb^/fe  Maius  of  the  hinder  leg;  x  the  i^//^///^, 
or  fb^/fe^iir/ii  of  the  hinder  leg^ji^  the  Tar/us^  orinilepin 
both  legs;  3  the  calx  or  heel  in  the  hinder  leg;  «««  the 
bones  of  the  Metatarfus,  or  foot 5  the  2)lgiti  or  toes  j 
yyy  t\it nails. 

Fig.  3.  Theortiice  of  the  £cent  gland,  as  it  naturally  appear- 
ed  on  the  outfidfe  of  the  flcin  of  the  back  3  a  little  fpace  round 
this  orifice  was  almoft  bare  of  briftlcs. 

Fig.  4.  The  Icent-glanditlclf,  which  Was  of  the  conglomerate 
kind. 

Fig.  5.  Moll:  of  the  Vifcem-^  a  the  OefophaguSy  or  gullet- 
the  firft  ventricle  or  llomach  •  c  the  fecond  ventricle  or  ilo- 
mach;  dd  the  Cornua^  or  horns  of  the  fecond  ftomach ;  c  the 
third  ftomach;  /  the  "Pylorus-^  ggg  the  Iniall  guts;  hhh  the 
Colon i  the  Caecum k  the  Return I  the  niefcntcry;  him  the 
mcferaic  vefTcIs;  n  the  'Paucrccis 0  the  fpleen;  ^  the  liver  j 
q  the  TJudui  of  the  g.^11,  froni  the  Hvcr  to  the  CDuodetirm.' 

Fig.  6.  The  outfide  of  the  three  llomachs,  more  in  their 
natural  {ituation;  a  the  gullet;  b  the  firlt  itomach;  c  tlie 
fecnnd  ftomach  j  i  the  third  ftomach  j  e  the  'Pylorus ^  fffx)cifi 
blood-veffels. 

Fig,  7.  The  ilomach  opened;  a  the  gullet;  b  the  enrrarce 
of  the  gullet  into  the  firu  Ilomach  j  cc  theinfideof  the  frit 
Vol.  il.  '  Jb  f  ilomach^ 
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ftomach,  which  was  invefted  with  a  ftrong,  thick,  white  vell^^ 

cle  or  irembrane;  dd  the  fecond  ftomach;  ^ethc  third  fto- 
mach,  in  which  were  fcvcral  remarkable  folds  5  /  the  pylorus* 
*  Fig.  8.  The  genital  parrs,  and  the  bladder  j  a  the  bladder 
of  urine  ^  ^  the  neck  of  the  bladder;  cc  the  Ureters^  dd  the 
TeJleSj  ee  the  Vafa  fDeferentia-^  ff  the  Ve(icul<0  Seminales^ 
which  here  were  gbndulous;  g  the  Caput  Galltmgims,  where  1 
the  VeficuldP  Semi  f I  ales  and  P'afa  Deferentia  empty  themfelves  | 
into  the  Urethra-^  hh  two  glandulous  bodies,  which  mav 
poffibly  be  reckoned  the  ^Proftatce-j  i  the  orifices,  by  which 
thcfe  glandulous  bodies difcharge  thcmfelves  into  thcUretibra^ 
ifcthc  Ui'etbra  opened  j  /  the  Merits ^  mm  the  two  nriufclcs  bc?  • 
feng^ing  to  the  ^ems^  nn  other  mufclec  afTifling  the  fame. 

Fig.  5^.  I'he  heart,  and  the  aneurifms  of  the  jiorta^  or  grett 
^rtery^  a  the  heart;  bb  the  afcending  branches  of  thegircat 
^rtery^  c  the  defcending  trunk  of  the  Jbrta\  d  tbefirfl  anea- 
riifaiy  or  diftenfion  of  the  great  artery  opened,  to  fhew  its  (eve* 
ral  cells ;  e  a  contrafiion  of  the  artery  again ;  /  the  ^cond 
aneorifm  likewife  opened ;  g  the  third  ioA  finaUeft  ancttrifin  5 
lb  b  bike  iliac  branches  of  tlie  jtorra. 

ftifi  jitttiquity  of  the  numeral  Charafleta^  iy  2)r*  Wallia* 

Phil.  Tranf.  N°  154.  p.  ^99. 

IT  is  generally  agreed,  that  the  numeral  charafters  now  in 
ufe,  with  the  manner  of  computation  by  them,  and  the 
names  of  Al^orifrii  appropriated  to  that  way  of  computation, 
came  to  us  fom  the  Arahs^  but  Ibmewhat  altered  as  to  the 
ihape  of  the  figures  in  fucceeding  ages,  and  to  the  Arabs  from 
thcLididrjS'y  but  it  is  not  To  generally  agreed,  of  what  anti- 
quity they  have  been  in  Europe:  Jo,  Gerard  VoJJius^  in  his 
book  de  Sciemiis  Matbematicis,  thinks  that  they  came  not  to  be 
li&d  till  about  the  year  of  our  Lord  1 500 ;  or  at  moft,  not  more 
early  than  the  year  r  2  50 :  And  "P.  Mabilhn  4b  Re2)iplomatica 
tells  us,  that  be  did  not  find  them  ufed  any^  where  fboner  than 
the  14th  century ;  but  Dr.  Wallis  is  of  opinion,  that  they  are 
as  old  at  leaft  as  the  times  of  Hcrmamus  ContraSfus^  who  lived 
abpot  the  year  1050;  if  not  fo  frequently  in  ordinary  af&irs» 
yet  at  leaft  in  mathematical  writings,  and  cfpecially  in  aftrono- 
miicai  tables^  and  he  did  not  remember  to  nave  feen  any  mo- 
nument of  diem  more  ancient,  than  the  mantle-tree  of  the 
parlour  chimney,  m  the  boufe  of  Mr.  WilL  Rkb4rds^  teStot  of 
Iklmion  in  NmhmptorJpire^  which  is  of  wood ;  it  was  all 
over  a«  black  as  ink,  having  contraflcd  that  colour  by  age 

and 
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\  uiSaui^^  and  he  diinlu  it  oiight  laft  for  many  hundreds  of 
I  yean  to  come,  liaving  no  fign  of  rottennefi,  or  any  tendency 
i   thereto^  it  was  five  foot  nine  inches  in  length  5  its  breadth,  or  • 
i   depth,  at  the  ends  AB,  Fig.  10.  Plate  vll.  wa«  11  |  inches, 
but  in  the  middle  CD  fomewhat  lels:  On  the  fronc  of  the 
upper  part,  beginning  at  the  middle,  there  was,  on  three 
fquares,  feparatcd  from  each  other  by  a  deep  furrow  or  channel, 
the  date  when  it  was  firit  made,  as  the  doctor  luppoles,  piirrly 
in  Roman,  and  partly  in  numeral  charadler^,  viz,       Do^  M* 
1555  on  a  fourth  fquarc  was  a  flower,  and  on  a  fifth  the  two 
letters  W,  R.  with  an  ercutcheon,  poiTibly  the  name  of  the 
i  then  prpprietorj  both  the  letters  and  the  figures  are  of  an 
{  antique  rorm,  agreeing  well  enough  with  that  age 5  they  are 
'  not  cagraven,  or  cut  in,  but  prominent  on  their  &veral  iquare^» 
by  wav  of  has  relief:  The  o  over  the  A  is  a  round    but  that 
over  the  M  is  a  fc^uare  0 :  Hence  it  appears,  that  the  aft  of 
fuch  figures  here  in  JEngioftdf  even  on  ordinary  occafions,  is  at. 
'eaft  as  old  as  the  year  1133:  And  Dr.  fVallis  thinks  they  arc 
Mt  fomewhat  more  ancient,  becauie  the  ihape  of  the  fibres, 
tW  not  arrived  exafiljr  to  the  ihape  now  ufedi  was  even  then 
conGdenJ)ly  varied  from  the  fhape  of  the  .jiraMc  figures; 
whkb  /hews  they  had  then  been  tor  fonie  time  in  ufes  facfa 
change  of  fhape  m  figures  and  letters  coming  on  gradually :  It 
need  not  caufe  any  difficulty  that  part  of  the  date  is  expreflcd 
by  the  numeral  letter  M,  or  the  word  Mlllefimo^  whereof  M* 
;  IS  but  a  contraftion,  while  the  reft  is  exprcflcd  in  numeral 
f  chara(Sers5  for  the  lame  thing  does  often  occur  in  old  manu- 
'  fcripts,  and  fbnietimes  even  at  this  day  ;  and  this  rather  fiivours 
of  me  fimplicity  of  that  age,  than  of  any  defign  of  impoi^ure, 

M  Account  of  Praia  in  Bithynia,  afli  the  Obfervations  in 
j     Turky  continued by  iDr.  Tho.  Snuth.     Phil.  TranC 
N**  155.  p.  431. 

Ji/jOntiHieat  ftrmerly  called  according  to  Selhnius, 

*'*  or  rather  CioSy  whence  the  bay  is  called  Sinus  CiarraSy  lies 
in  the  bottom  of  a  bay  about  8a  mUes  from  Conjlanti7iople,  and 
ts  the  icaie  or  landing-place  fat  fPrufa^  from  which  it  is  diftant 
about  12  miles,  in  the  mid-way  to  it  is  the  village  Moujfan- 

^rufa,  now  called  by  the  Turks^  Surjta,  the  metropolis  of 
Skbytiia^  is  featcd  partly  at  the  foot,  and  partly  on  the  rifing 
rfmount  Olympus,  one  ot  the  higheft  hiUs  of  the  LeJ/er  Jfia  ^ 
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its  top  is  covered  with  fnow  for  nine  or  ten  months  of  the  year  j 
fcveral  fln-ams  of  water  do  continually  run  down  the  hill,  and 
are  accounted  very  unwholeionicon  account  of  the  fnow  mixing 
therewith :  In  the  upper  part  of  the  city  to  the  north-weft, 
fl.inds  the  Icraf^Uo,  vvhicli  is  walled  round  ;  but  the  emperors 
not  rcfiding  here  ever  Uncc  iheir  acquifiriocs  in  ^Thrace^  or 
Icarce  vifiting  this  imperial  city,  and  nor.c  of  iheir  ions  living 
bcrCy  according  to  the  policy  of  the  former  emperors,  who  did 
not  permit  their  Tons,  when  grown  up,  to  be  near  them,  bat 
fcnt  them  to  fome  honourable  employment,  accompanied  with 

.  ^  baihaw  and  cadi  to  inftrufl  them  in  the  arts  of  war  and  go* 
vernment,  it  now  lies  ncglefted  and  defpoiled  of  all  its  orna* 
nients,  here  alfo  are  the  fepulchre  of  Ofmatj,  the  founder  of 
the  family  which  now  reigns,  vis.  1^83,  and  his  fon  Urcban^ 
who  took  the  city,  near  a  mofqae,  formerly  a  Cbrifiim  chnrcb,  , 
dedicated  to  St.  Jobtiy  and  where  was  a  convent  of  Religious 
built  by  Confiaminus  JconmacHu  where  «Dr.  ^itb  &w  tbe 
figure  of  a  croft  ftill  remaining  upon  the  wall ;  here  is  hung  up 
^  drum  of  a  vaft  .bignels,  iucli  as  they  carry  on  the  backs  of 
camels,  and  poffibly  one  of  thofe  ulcd  in  taking  the  place :  In 
the  lower  part,  near  the  bottom  of  the  hill,  Aforad  II.  the 
faihLi'  of  Jk/joincr  the  Greats  lies  buried,  near  which  ftood 
formerly  the  ipctropoliran  church  of  the  holyapoftles:  The 

■  Jiez^fteu^  or  Exchange,  feems  to  be  much  better  and  larger  than 
the  great  one  at  Confiantinople^  as  arc  feveral  Caravanfera's 
built  for  the  ufe  and  accommodation  of  merchants  and  travel- 
lers :  Without  the  city,  towards  the  eaft,  ftand  the  mofque  and 
iepulchrc  of  the  emperor  'Ba}a-z,et  I.  whom  the  ^urks  call  ^7- 
dcrlm.  or  linhrning,  and  the  Greek  writers  Art/A.<t4»  or  tempcftj 
.pot  iar  irom  thence  is  the  mofque  oi Mabomet  I.  and  his  fepul- 
chre 3  towarcj^  the  weft,  upon  the  fide  of  the  hill,  ftandsthe 
mofque  of  Moradl,  whom  ihcy  czW  Gazi^  or  the  conqueror^ 
and  near  which  he  lies  buried  j  there  are  in  all  about  124 
tnofques,  ieyeral  of  which  were  formerly  Cbrlftian  churches  j 
and  oet ween  50  and  60  CbaneS^  the  caftles  built  by  Ofman^ 
when  he  befieged  the  city,  lie  negleded  and  unfortified,  the  one 
to  the  north,  the  other  to  theibuth-weft:  AtCbeckergkef  about 
a  mile  and  a  half  out  of  town,  are  the  hot-baths,  much  fre- 
.  quented  both  bv  Chriftians  and  T'urkS'^  they  are  made  very 
comrenient  to  oathe  in,  and  oovered  over,  that  they  may  be 

.  ufed  at  all  ieafbnsj  and  there  is  a  Jarge  bafon,  ^herethey 
ttfually  divert  them(el?e$  by  fwimming. 
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At  to  die  opiabns  the  Tiirht  entertain  of  our  blefled  Saviour 
and  the  chriflaan  religion;  they  confefi  that  Chrift  was  born  of 
%  pure  fpotlcfs  Virgin,  the  Virgin  Mary,  chofcn  by  God,  and 
lanflifiea  above  all  other  women,  and  that  the  angel  Gubricl 
Wiis  lent  from  heaven  to  acqu  lint  her  therewith  3  that  this  mi- 
raculous and  fapernatuial  birth  was  peculiar  to  Chrift  alone, 
and  that > he  was  conceived  hy  the  Holy  Gholij  that  he 
wrought  mighty  miracles  5  for  inftince,  that  he  cicanfcd  Ic 
pcrs,  gave  fight  to  the  blind,  reftored  the  C\ck  ro  tiieir  heahh, 
and  r;iiicd  the  dead  ;  that  he  is  a  £freat  prophet,  fcnr  by  God 
to  convert  men  from  the  vanity  and  error  of  their  faifc  worfhip 
to  the  knowledge  of  the  true  God,  to  preach  nghceoufnefS) 
aod  m  cocreft  and  reftore  the  imperfedion  and  miicarriages  of 
human  nature  $  that  he  was  of  a  moft  holy  and  exemplary 
hfe;  that  he  was  the  true  word  of  God,  the  apofile  or  ain« 
baftador  of  God^  that  his  gofpcl  was  revealed  to  him  from  ^ 
Heaven,  and  that  he  is  in  Heaven,  ftanding  near  the  throne  of 
God :  U  is  true,  they  blafpheme,  with  a  brutiOiinefs  and  Aw- 
fluidity  only  befitting  ^urks%  the  myfteries  of  the  Holy  Trt* 
Dity,  and  -of  the  divinity  of  our  blefled  Saviour  $  ana  deny 
diat  he  waa  nut  to  deaths  holding  tbat  another  was  crucified  by 
diey^i  in  his  lhape,  but  that  he  himfelf  was  aflumed  bodily 
into  heaven  without  dying  at  all  5  and  confcqacntly  they  deny 
that  he  fatisfied  divine  juliice  for  the  (ins  of  the  world  j  ib 
j;tcat  an  affinity  is  there  between  the  hcrciy  of  Socinus^  and 
profcfTed  mahomctaDiim. 

Dr.  Smith  could  never  obferve  any  ^iirkijlo  tranflauon  of  the 
Mcoran^  which  they  mightily  cry  up  for  the  elegance  of  its 
ftile^  for  it  being  enthufiaftic  and  high-flown,  and  abounding; 
in  i'mgimg  periods,  they  are  greatly  taken  therewith ;  but 
pofliblyit  IS  more  out  of  political  views  that  they  do  not  rrau- 
uate  it  into  their  vulgar  language,  than  any  rciped:  to  the 
iacrcdneis  of  the  original  ^  viz^  that  it  may  be  in  the  greater 
veneration  among  the  people,  who  might  be  apt  to  flight  and 
diitfteem  it  ^  it  is  enough  that  the  prieiis  and  learned  men 
explain  the  difficult  paiTages  theireof  to  the  people,  and  writd 
commentaries  for  Ac  ufe  of  the  more  curious  and  inquifitive; 
The  ^grfioMS^  on  the  contrary,  think  ir  no  difparagement  to 
<ihe  Arabic^  or  a  profanation  of  the  ienfe,  to  tranflate  it  into 
their  own  language  5  and  copies  of  it  are  frequent  amonglt 
ibem. 

The  Grand  Seignior's  women  are  ufually  the  choiceft  beau- 
,  lies  of  the  chriftian  fpoils,  wbi<;h  are  made  prefimts  of»  either 

by 
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by  the  Sajbaws  or  Tartars:  The  Sajbaws  tre  immUy  the' 
loot  of  chriftians}  taken  into  the  feraglio  near  &  cix^>eror*i 
perioHi  and  fo  they  are  preferred  to  confiderable  gOTemmeiits^ 
or  elle  they  rstfe  themfelves  by  their  talour  and  conduft : 
Jiabmei  Safiaw  itk  the  time  of  Acbnuf^  whole  ddcft  dangh* 
terhe  married,  wai  the  firft  natural  Turk^  that  was  made  chief 
▼iair:  The  chief  vizir  Mahomet  Kupriulh  who  fettled  the 
empire,  when  it*  was  ready  to  be  fhaken  to  pieces,  and  dil- 
foivcd  by  fcvcral  powerful  fadiuns  in  the  flate,  and  by  the 
niuunics  and  difcontents  of  the  janizaries  and  Spabh,  was  by 
birth  an  ^l^banefet  ^be  fon  of  a  Greek  prieftj  he  forbad  the 
dervifes  to  dance  in  a  ring  and  turn  round,  as  they  were  for- 
merly wont  to  do  on  let  times  before  the  people,  till  they  be- 
came giddy  by  this  circular  motion,  and  fell  in  a  fwoon  5  and 
often,  upon  rheir  recovery  from  fuch  trances,  they  pretended 
to  revelations  3  the  priefts  have  no  great  regard  to  his  memory^ 
looking  upon  him  as  a  man  ot  little  or  no  religion  5  and  they 
give  out^  if  he  had  lived,  he  would  have  forbid  their  calling 
to  prayers  from  the  fpires  of  their  moi^oet,  and  hanging  out , 
lamps  $  both  which  they  look  upon  as  lolemn  and  eOential  to 
the  exercife  of  religion,  but  he,  as^e  e&Et  of  bigotry  and 
foperftition. 

The  Turks  have  a  great  regard  (or  phyficians^  for  tho'  they 
are  of  opinion,  that  they 'cannot  with,  ail  dieir  art  prolong  life, . 
its  pericKl  and  term  being  fiuai  and  abTdotel^jr  determined  by 
Qod  5  yet  diey  often  conlult  them  upon  any  violent  fidcaefs  or 
pain,  in  order  to(  make  the  time  allotted  thent.  in  Ae  world 
more  pleaiant  and  eafy;  i^  is  very  rare  that  a  natural  T*urk 
makes  phyfick  bis  profeffion  and  iludy  5  their  phyficiaos  are 
generally  Greeks  and  jem. 

They  have  little  of  ingenious  or  folid  learning  amongft 
thcni;  their  chiel:  Iludy  next  to  the  Akoran  being  metaphy- 
fical  niceties  about  the  attributes  of  God,  or  other  fpcculativc 
notions  derived  down  to  them  from  fome  of  their  famed  maf- 
ters,  and  holy  men,  whom  they  pretend  to  follow :  Their 
knowledge  of  the  motion  of  the  heavens,  for  which  the  Ar^.- 
Innns  and  other  eiiftern  nations  were  fo  dcfcrvediy  famous,  as 
their  agronomical  tables  of  the  longitude  and  latitude  of  the 
iixt  flars,  and  of  the  moon's  appul^  to  them,  fully  evince,  is 
now  very  mean,  and  chiefly  frudied  for  the  uie  of  judiciarv 
ailrology^  the  great  inftrument  they  uie  is  an  aftrolabe,  with  , 
which  they  make  very  imperfeft  obfervatlons,  having  no  fiich 
thin^  as  a  ^uadr^nt  or  festant,  much  1^  a.  telefcope,  or  any 

meeha- 
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mechanical  inflrument  to  affift  them  in  their  calculations: 
Their  ftill  in  geography  is  as  inconliderable:  They  have  no 
genius  for  MvigMoity  and  confequently  they  are  very  raw  and 
lU^xpefienced  in  that  art,  fcarce  venturing  to  fail  out  of  fight 
of  land:  A2urkijb  compafs  confifts  only  of  eight;  points  ^  viz. 
the  four  cardinal  and  the  four  collateral  3  they  are  at  a  mighty 
lofs  how  to  fail  by  a  fide- wind,  when  by  hauling  their  lails 
iharp»  they  might  lie  their  courfe,  and  much  more  when  they 
are  m^the  wind's  eye;  not  knowing  how  to  make  tackt  or 
boords,^  bat  chafe  rather  to  put  into  ibme  neighbouring  port, 
tQl  the.  wind  blow  fair. 
'    They  neirer  trouble  themfelm  with  reading  the  hiftories  of 
other  nations,  or  of  ancient  times,  much  Icfs  with  the  fludy  of 
chronology,  without  which  hillory  is  very  lame  andimpe/fedj 
which  IS  the  reafon  of  thole  ridiculous  and  childifh  miftakes, 
which  pais  current  and  uncontradidcd  araongft  them  ;  for  in- 
ftance,  they  make  yoi^  one  of  Sokmon'^s  judges,  and  Ifcdfider, 
t[y  whom  they  mean  Akxander  the  Grea$^  captain  general  u[" 
his  army  3  they  reckon  Philip  of  Macedon  among  the  ancc- 
ftors  of  our  bleffed  Saviour,  and  believe  that  Sampfon,  jor:a<: 
and  St.  George  were  his  cotemporarics:  In  this  they  :irc  more 
cxcufcable  than  their  falfc  prophet  M^ibomet,  who  in  his  j4lcO' 
ran  has  perverted  lever al  hillorical  notices  in  the  writings  of 
the  old  teftamcnt,  and  is  guilty  of  vile  and  ablurd  pieudo- 
chronifins:  To  remedy  this  dcfe6^,  of  which  he  was  very  ien- 
fiblc,  and  the  better  to  underftand  the  ftate  of  chrtftendom» 
and  the  particular  kingdoms  and  republicks  of  it,  the  great  and 
wife  vizir  jichmet  made  his  interpreter  ^amgiotti^  a  learned 
Greeks  at  leifure  hours,  even  at  the  fie^  of  Candia^  as  weU  aa 
at  other  times,  read  feveral  ancient  hiftories  to  him,  and  icn* 
der  Aem  ex  tmpon  into  the  I'tirkifi  language,  and  particu- 
larly Slaetf^  AnaSt  with  which  he  was  mightily  taken. 

Tho'  their  year  be  according  to  the  courie  of  the  moon,  and 
confe^uently  the  Turkife  months  run  round  the  civil  year  in  a 
<ircle  of  33  years  and  fbme  odd  days  5  yet  they  celebrate  the 
Neuruz^  which  in  the  9erfian  tongite  fignifics  tbe  new  year^ 
the  2ift  of  March  (^oti  which  day  the  vernal  equinox  was 
fixed  by  the  Greeks  and  other  oriental  Chriftians  in  the  time 
of  Cotiftantiney  who  made  no  proviiion  for  tht:  precciilon,  which 
in  procels  of  time  the  inequaUty  between  the  civd  ;uid  agrono- 
mical year  muft  necefTarily  produce)  at  which  time  the  Cadi's^ 
and  other  annual  magiftrates  and  farmers  of  the  cuftoms  tajce 
placc,^  and  reckon  to  that  day  tweivc-monch  aganu 
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In  their  civil  deportment  and  behaviour  towards  each  other, 
the  left  hand  is  the  more  wortliy  anvl  honourable  place,  except 
among  their  ecclefialiicks  ^  and  the  reafbn  they  alledge  is,  that 
they  write  from  the  right  hand,  and  the  fword  is  worn  on  the 
left  (ide,  and  io  is  more  at  the  perfons  difpofal  who  walks  on 
tluit  hand  ,  the  chief  vizir  accordingly  in  the  divan  fits  on  the 
left  liand  oi  the  mufty,  each  inamrainint;  their  right  of  pre- 
cedence according  to  thi?  way  of  decifion  :  In  their  mofquei 
they  lit  without  any  dillinthon  of  degrees ;  Some  of  the  more 
9calotts  Tui^ks  caufe  to  be  engraven  on  their  Icimiters  and 
bucklers  a  fentence  out  of  the  did  Suratf  which  is.concerning 
fighting,  or  battle  array,  and  contaios  encouragement  to  fight 
in  the 'ivny  and  path  of  Gcdt,^s  the  impoftor  o^prcfllsitj  for 
^ich}  he  aflures  them,  that,  bcfides  afTiftance  from  heaven- 
in  obtaining  vid:ory,  God  will  pardon  their  fins^  and  bring 
them  to  paradife  5  thus  fpirited  with  zeal^  a  ^urk  lays  about 
bim  with  fury,  and  (eems  ambitious  of  dying,  to  cain  the  de- 
lights of  paradife  5  at  leaft.he  is  indifferent  whether  he  lives 
or  dies* 

The  TurkSf  as  to  their  temper,  are  fericnis,  or  rather  in- 
clining to  morofcnefs;  they  Icldora  laugh,  becaule  it  is  rec- 
koned an  indication  of  great  vanity  and  ligbtncfs :  They  per- 
form the  exercifes,  which  they  ute  for  diver huns,  as  fliooting 
and  hunting,  with  a  ^rcat  deal  of  gravity,  as  if  they  defignea 
them  more  for  health  than  for  plealijre,  and  they  indulge 
thenilelves-thercin  but  feldom  5  the  better  and  riclver  fort,  who 
have  nothing  to  do,  fit  all  day  at  home,  lolling  upon  a  (ofd,  or 
raifed  place  in  their  rooms,  and  taking  tobacco,  whi^h  their 
flaves  fill  and  light  for  them  ;  an(l  if  they  retire  in  the  fummer 
or  autumn  lor  a  week  or  fortnight  to  iorae  convenient  fountain 
in  a  wood  with  their  women,  it  is  chiefly  to  enjoy  the  refrefh- 
nients  of  a  cool  air  5  it  is  true,  in  times  of  triumph,  for  fome 
great  fucceis  obtained  over  the  Chriftians,.  when  tbe  flbiops  are 
open  for  three  nights  tose^er,  and  hung  with  lights,  as  well 
as  the  fpires  of  their  mosques  in  curious  figures,  tney  run  into 
extravagant  mirth,  running  up  4ind  down  the  ftreets  in  compa* 
niesy  and  fometimes  finging  and  dancing  in  their  rude  manner ^ 
but  when  this  fit  is  over,  they  foon  return  to  their  former  me- 
lancholy: In  their  cofiee-houfes,  where  they  ufe  to  refort  to 
tipple,  there  is  ufually  one  hired  by  the  cwners,  to  read  either 
an  idle  book  of  tales,  which  they  admire  as  wit,  or  filthy  ob- 
fi:cne  ftories,*  with  which  they  feem  wonderfully  affeftea  and 
plealed}  few  of  them  being  able  to  read^  thefc  arc  the  fchools 
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which  they  frequent  for  their  information^  tho'  in  time  of  war, 
when  things  fuccccd  ill  with  them,  their  difcourfe  turns  upon 
bad  government  5  and  then  neither  the  Grand  ^Seignior  hiiiiieK 
nor  his  minifters  efcape  their  cenfures^  and  the  wife  vizir, 
durijQg  the  war  at  Candia^  feeing  the  bad  confcquences  of  fuch 
meetings  and  difcourfes,  commanded  that  all  the  piiblick  cof-  ^ 
fee-houfes  ihould  be  ihut  op  in  Conftantinopk^nd  iiiveral  other 
great  citie«  of  the  empire,  where  the  malecontents  ufed  to 
cabal,  and  pafs  cenfures  upon  every  ill  fuccels  and  mifcarriag^ 
in  the  adminiftration  of  a^irs. 

^  The  caftom  of  the  Turks  to  falute  the  emperor,  or  the 
visir  bafhawa  with  loud  acclamations  and  wi/hes  of  health  and 
long  life,  when  they  appear  firft  in  their  houfcs,  o^tn  any 
Pttblick  place,  is  derived  from  the  Greeks^  who  borrowed  it  . 
from  the  Romans-^  this  was  done  in  a  kind  of  fingingtone^ 
whence  Liutprandm  bifhop  of  Cremona  tells  us,  that  in  a  cer- 
tain proccfHcn,      which  he  was  piefcnr,  they  fung  ro  the  em- 

f)ci or  Kicep/^oriiS  '^TiA^a,       niany>  c.uj;  which  CodifiiL^^  who 
ived  about  the  time  of  the  talking  oi'  CoiiftaJitihOpk  by  ihe- 
^urks^  cxpreffes  by  1o  ']o  'XQhV/jQym',  cr  by  TroAv^oui- 

^itv^  and  the  wi(h  or  falute  itfclf  by  i-chyyjoNiTi/.st. 

The  jT^rrkijlj  coin  is  poor  and  inconfidcrubl-^,  not  only  on 
jiccount  of  their  want  of  bullion,  but  of  their  little  iiaii  in 
^  matters  relating  to  the  niinr-  hence  it  is,  that  Zecchines  and 
HungarSy  Itamped  in  chriltcndoni  pafs  cuncnt  for  gold,  and 
Spanifo  2)oUars  znd  Zellets  for  filvcr,  uikI  moil  of  the  great 
payments  arc  made  in  them  $  either  thro*  ignorance  or  floth 
not  caring  to  follow  the  example  of  the  Tudlari  or  'Perfuvi  em- 
perors, who  ufualiy  melt  down  the  money  imported  from 
chriftendom  by  the  merchants,  and  give  it  a  new  (lamp;  the 
moft  \ifaal  pieces  are  the  Serif  hi  of  gold,  fomcwhat  lets  in 
valae  than  a  Venetian  Zeccbine ;  and^/p^ri.  ten  of  which  are 
equal  to  Sx-fence  BngUp-^  and  fomc  few  three  Jfper  piecesj 
a -^i^g^r  is- an  ugly  old.  copper  piece,  eight  of  which  make 
bat  09e  Jfper^  and  fcems  rather  to  be  a  Greek  than  Turkijb' 
coin  J  they  have  no  arms  00  their  coins,  only  letters  emboffed 
on  iKjLth  fides,  exprefling  the  emperor  s  name,  or  fome  ihort 
ientence  out  oif  the  ylkoran. 

The  'furks  look  upon  earthquakes  as  ommous,  as  the  vuU 
gar  do  cclipics,  nor  uaderdandipg  the  philofojphy  of  them. 
.  Their  puniihuicnts  are  very  fevcre,  this  being  judged  the  - 
ttioft  cffedual  way  to  prevent  all  publick  dilbrders  and  mif-  / 
Ohi^fsi  they  ufc  no  gr^j^t  formality  in  their  proctiiwij  it  the 
Vbf,.  y.  G  g  cnnii' 
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Crimins^l  be  taken  in  tbe  f^Stt  and  the  witneiTes  ready  and 
preient  to  attcft  it,  and  fomctime*  if  there  be  but  probable  cir^  ! 
cumftanccB^  without  foil  fonvi^ionty  diey  condemn  bim^  Mi 
toon  After  leptence,  {bmptimea  in  an  hour  or  lefs,  they  hurry 
^im  away  to  ^execution :  Hanging  is  the  ufoal  death  for  an  or* 
dinary  crimes  but  &r  rc^b^ryand  murder  committed  on  the 
iigh'Way  by  fuch  at  rob  in  partieai  and  alarm  whole  provinces; 
or  fcrfacrilcgc  5  or  any  heinous  crime  againft  the  covcmmeni, 
either  gaumhing^  or  erworiation,  or  cutting  ofif  me  legs  and 
arms,  and  leaving  the  trunk  of  the  body  in  the  high-way,  or 
empaling,  which  is  thrufting  an  iron  itake  thru'  the  body, 
which  comes  out  cither  under  the  neck,  or  at  the  mouthy  in 
which  extreme  torment  the  wretch  may  live  two  or  three  days, 
if  the  guts  or  heart  happen  rot  to  be  wounded  by  the  pointed 
fpikc  in  its  paffuge ;  this  punilhment  fcems  to  have  been  in  ufe 
among  the  Rcj:i.':ks,  as  appears  from  <S(?;7fC^,  epiillc  t 4th,  and 
trnm  his  book  de  Co;?folarior}e  Cap.  20.  Murder  is  leldom  par- 
doned, and  efpecialiy,  if  the  relations  of  the  mi^dered  pel- 
fon  demand Jttllice.  ; 

Circumciiton,  tho'  a  Tacred  rite,  is  performed  in  their  pri* 
vate  hoafes,  and  never  in  their  mofques. 

The  women  colour  their  eye-brows  and  eye-lids  with  an 
iigly  black  powder,  and  their  nails  witl^  the  powder  o{  Karma ^  | 
which  gives  a  faint  red  tin£lure»  like  l»ick,  as  they  alio  do  the  j 
fails  and  hoofs  of  hor&s,  which  they  look  upon  as  a  great  or-  i 
pament:  Their,  great  diveriion  is  bathing,  fbmetimes  thrice^ 
if  not  four  tiroes  a  week^  they  are  not  permitted  to  go  to 
church  in  time  of  prayer,  for  fear  of  marring  their  devotion  y 
the  Tufks  being  of  fo  brutifh  a  temper,  that  their  lult  is  ex- 
cited at  the  fight  of  a  beautiful  objeft:  They  are  often  called 
by  the  name  of  flowers  and  fruits,  and  fomcamcs  they  give 
them  fantafiic  names,  fuch  as  Sucar  'Birpara^  or  bit  ot  iugar, 
2>/7  ferV.\  or  ravifher  of  hearts,  and  the  like.  •  ' 

Their  Ikiil  in  agriculture  is  very  mean ;  in  their  gardens 
they  have  feveral  little  trenches  to  convey  waiter  where  it  may 
be  mofl  neccffary  for  their  plants  and  flowers  •  they  know  lit- 
tle or  nothing  of  manuring  their  grounds j  they  fbmetimes 
burn  their  fields  and  vineyards  after  harveft  and  vintage,  partly 
to  deftroy  the  vermin,  and  parity  to  enrich  the  foil  5  they  tread 
out  their  com  with  oxen,  oy  drawing  a  fciuare  plank  board 
about  afoot  and  a  half,  or  two  foot  over,  ftudded  with  flinty 
and  they  winnow  it  in  the  open  air  on  their  tbreOiing -floors  5 
,  they  feed  their  .horfc9  witlj  barley  and  chopped  ftraw,  for 
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tir.  &mfb  does  not  remember  to  have  feen  any  oata  amongft 

themi  and  they  make  bat  little  hay:  For  great  draughts  they 
make  nfc  of  bafialo'a  in  their  cans :  Camels  can  travel  four 
days  an  end  wid)out  water,  and  they  will  eat  tops  oi;  thiftles^ 
Ihnibt  or  any  kind  of  boughs  ;  they  are  very  fure-ftoted,  and 
kneel  when  they  are  a-loadingj  they  live  to  a  great  age» 
ibme  even  to  6o»  > 

The,  chief  furniture  of  their  houfes  arc  carpets  or  mats  of 
Grand  CairOy  neatly  wrought  with  ll:raw,  and  Ipiead  upon  the 
ground  5  they  have  no  occafion  for  chairs,  couches,  ftools  or 
tabic*;  their  poftures  wirhm  doors  being  different  from  ours; 
they  have  no  hangings,  but  their  walls  arc  whited,  fct  off  with 
paintiog  and  adorned  with  a  kind  of  porcclane ;  they  have  no 
beds  with  curtains.  ' 

They  fe-al  not  with  wax,  but  ink  at  the  bottom  of  the  pa- 
per; the  emperor's  name  is  ufually  written  with  fiouriOics, 
and  in  perplexed  charaders ;  they  have  no  coats  of  arms  on 
their  fcals,  there.being  no  fuch  thing  as  gentility  among  them* 

Some  of  them,  notwithilanding  their  zeal  for  Mabomet^  and 
the  religion  by  him  eftablilhcd,  retain  not  onlv  a  favourable 
and  honourable  opinion  of  our  blefled  Saviour,  out  even  place 
fome  kind  of  confidence  in  the  ufe  of  his  mme,  or  in  the 
words  of  the  gofpel,  tho'  it  ktay  leem  to  be  wholly  out  of  fu- 

Erftition;  thus,  in  their  amulets,  which  they  call  Cbaifmili^ 
ing  little  bits  of  paper  mo  or  three  fingers  breadth,  rolled 
ttp  in  pieces  of  filk,  containing  ieveral  Jhort  prayers  and  (en- 
tences  out  of  the  jHcoran^  with  fcveral  circles  and  other  fi- 

5urcs,  they  ufually  inicribc  the  holy  and  venerable  name  of 
Estys,  or  tlic  hguzc  of  the  crofs,  or  the  firft  words  of  Sf.  John% 
gofpel,  and  the  like ;  and  they  hang  them  about  their  necks,^^ 
or  place  them  under  their  arm  pits,  or  in  their  bofoms  near 
their  hearts  (being  the  fame  with  what  the  Grf^'^'i  call  iyy.nK-Tna^ 
and  elpccially  when  they  90  to  war,  as  a  preicrvative  againlt 
the  dangers  thereof^  and  mdeed  againfl  any  misfortune  what- 
ever; fome  have  them  fcwed  within  their  caps :  Others  ngain 
are  luch  bigots  in  their  religion,  and  io  furious  againll  chnlii* 
anSv  that  they  not  only  treat  them  with  all  imaginable  fcorn 
and  contempt^  bat  take  it  ill  to  be  Salami  or  faluted  by 
ditm ;  as  if  it  were  the  e£&ft  of  fauctneis,  or  an  unbecoming 
Cmiiliarity:  Their  refpeftfor  the  Akorm  is  extraordhiaryi 
they  dare  not  open  the  leaves  thereof  with  unwa (lien  hands, 
according  to  the  advice  or  command  written  in  Arabic  opoii 
the  cover;  Let  m  m  toutb  tbij  hok^  but  be  that  ii  clean  I 
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they  kir>  it  and  hi^ml  their  heads,  and  toach  thc^r  ejfCS  with  it, 
both  when  they  open  and  when  they  ihut  it. 

The  ^/arnzaries,  when  they  attend  upon  chriftian  ambafTa- 
dors  to  I  heir  audience,  {'eeni  to  appear  in  their  bravery,  and 
in  a  hjbit  far  dilrcrent  from  that  of  foldiers,  without  cither 
firc-r.riiis  or  fwords  (which  latter  are  only  worn  in  rime  of  fer- 
vice,  or  when  they  are  upon  a  march,  or  when  embodied) 
wearing  a  cap  made  of  camels  hair,  with  a  broad  flap  dangUng 
behind,  a  gilt  embt^itlercd  wreath  running  round  it,  and  an' 
oblong  piece  of  brafs  rifing  up  froni  the  middle  of  their  fore- 
head near  a  foot,  with  a  great  club  in  their  hand,  like  inferior 
officers  of  the  civil  government^  but  when  they  are  in  the 
camp,  they  throw  on  their  upper  veft  an4  turbants,  and  put 
on  a  Fefs^  or  red  cap,  which  iets  clofe  to  their  head,  and  they 
tuck  up  their  tDuliman  or  long  coat  to  their  girdle,  that  they 
may  be  the  more  quick  and  expeditious  in  their  charge. 

They  afled  finery  and  ncatnefs  in  their  doaths  and  (afhes; 
dnd  in  rainy  and  fufpicious  weaAer,  they  arc  very  careful  how 
they  go  abroad  without  their  TamurlickSt  a  kind  of  coat  they 
throw  over  their  hciuh  at  i'uch  times. 

Their  pans  and  difhes  are  for  the  moft  part  of  copper,  but 
fo  neatly  tinned  over,  that  they  look  like  lilver..' 

There  are  thoulands  of  Gypjles,  or  Zinganles  in  ^Iurkey% 
who  lire  the  lame  idle  kind  of  life  they  do  in  Chriflcndom, 
and  pretend^ to  the  fame  art  of  telling  fortunes,  and  they  are 
looked  jupon  as  the  refufe  of  Tihinkind^  it  is  accounted  the 
greatcfl:  degree  of  human  mifery  to  be  a  flave  to  any  of  theie 
creatures. 

The  Haggai  or  pilgrims,  that  have  been  at  Mecca  and  Me- 
difia^  forbear  to  drink  wine  in  a  very  religious  manner,  out  of 
a  perfuafion  that  one  drop  would  eftace  all  the  merits  of  that 
troublelome  and  expenfive  journey  5  and  lome  have  been  pof- 
(efled  with  fuch  a  mad  zeal,  that  they  have  blinded  them* 
ielves,  after  having  been  once  blefled  with  the  fight  of  Mabfh 
«!r^f*s  fepulchre.  '  . 

After  yatzib^  that  is  an  hour  and  half  in  the  night  through** 
out  the  whole  year,  there  is  as  great  a  filence  in  the  ftreets  as 
at  midnight,  the  en^pcror  Achmet  in  having  made  an 

order,  that  none  fiiould  prefumc  to  be  out  of  his  houfc  after 
that  time,  and  this  is  punaiially  obferved  to  this  day^  the 
7io{\ar,H7i^fijiy  who  commands  all  the  Agidviogh.r.s  in  the  Se- 
raglio, i'iiC  "lopH  l^apijf  or  fuch  great  officcis,  attended  with 
ariiaed  men,  walk  the  rounds  and  drub  fii'ch  as  they  ftnd 

abroad  . 
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abroad  at  uni^^afonable  hours»  of  what  nation  or  quality  foever, 
ejc€e{>t  phyficians,  farg€onS|  and  apothecariesy .  who  are  allowrcd 

to  viiit  the  (ick. 

The  Turkmans  (  for  fo  they  are  peculiarly  called,  as  if  they 
were  the  true  defcendents  of  the  old  Turks,  or  Scythians)  have 
no  fixed  abode,  but  travel  with  their  families  and  catde  from . 
place  to  place,  carrying  their  wives  and  children  upon  camels; 
they  pkcn  their  tents  ufually  near  rivers  and  fountains  for  the 
CDOveniency  of  water  ^  and  according  as  their  neceffitiea  require, 
making  a  longer  or  Ihorter  ftay ;  their  whole  eftate  coniifls  in 
their  numerous  flocks  and  herds,  which  they  fell  upon  occafion 
to  ilipply  themfclvcs  with  what  they  vvanr,  at  the  towns  they 
pafs  thro';  their  only  concern  is  how  to  enjoy  the  benefits  and 
bkiiings  of  nature,  without  the  troubles  and  difqiiiets  of  life, 
being  contented  and  happy  in  one  another's  company,  void  of 
all  ambition  and  envy,  courteous  and  human  to  grangers,  that 
may  want  their  help  and  afl'i {lance,  kindly  entertaining  them 
with  fuch  provifions  as  then  folds  afford  5  the  country  lies 
open  without  any  cnclolures,  and  the  property  not  being  vefted 
in  any  one,  they  travel  thro'  the  plains  unmoleiled,  and£od 
excellent  pafturage  every  where :  The  lifrks  will  till  no  more 
ground  then  will  ferre  tncir  neceffities,  being  fupplied  with  corn 
from  Egyptr  Moldavia,  and'  IValac^ia,  by  the  vmy  of  the 
Slack-Sea,  and  vafl  trails  of  ground  lie  wafle  and  uncultivated  5 
fo  that  their  (loth  is  fometimes  judly  punifhed  with  dearths* 

They  have  nothing  to  Ihew  for  their  faoufies  and  wpofleffionff, 
but  an  Hogiet^  or  piece  of  paper  fobfcribed  by  the  Cadi,  if 
they  have  acquired  them  with  tneir  money,  or  that  they  were 
their  father's  before  them. 

The  'Uervifes  arc  generally  melancholy,  and  place  the 
^fi^reatcil  part  of  their  religion  in  abflincnce,  and  other  feveri- 
tics^  fame  cut  their  lieDi,  others  make  vows  not  to  ipcak  for 
fix  or  Icven  years,  or  all  their  lives  long,  tho'  never  lb  much 
proToked  or  diftrcflcdj  their  garments  arc  made  of  a  coarfc 
Ibrt  of  wool,  or  goat's  hair;  they  arc,  by  the  vow  of  their 
order,  tied  up  troni  ever  manyingj  fcveral  of  this  fe^^,  in  the  . 
height  of  their  religious  phrenzy,  h:ivc  attempted  upon  the 
livea  of  the  emperors  themiclvcs  upon  any  difgiifl  at  their 
governmeoi:* 

I'hey  pay  a  mighty  veneration  m  any  rclique  of  Afahainet^ 
his  banner  is.ftiU  prc&rved  in  the  treaCury  of  the  feraglio,  and 
looked  upon  as  the  great  iecurity  of  the  empire  ^  they  believe 
that  it  was  fent  fromheayeni  and  conveyed  into  .'the  hands  of 
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J^lahomet  by  the  nngcl  Gabrieh     ^  pledge  and  fign  of  vififory  - 
and  fuccels  in  his  battles  againil  the  ChrifiianSy  and  all  other 
enemies  of  the  mulTultnan  faith  ^  it  was  lent  to  Candia  to 
encourage  the  foldiers  to  cndufc  the  fatigue  of  chat  long  and 
tedioos  fiege^  and  when  it  wa«  broujg^t  thence^  after  the  ■ 
forrendry  of  the  city,  to  be  depofited  in  its  ufiial  plaoc»  the 
yisir  gave  feveral  CMfi tan  d^ycs  their  liberty,  who  rowed  in 
the  galley  fraught  with  this  facrcd  reli^ue ;  they  pretend  to, 
have  Ante  rags  of  MilMmt*%  reft,  to  which  diey  afiribe  great 
viftue. 

Kesrt  to  the  Ma/iih  a  Cadakskincs,  are  the  MIU\  of 
which  the  (bur  (blldwiae  are  the  prbcipal,  vho.  the  Motta  cS 
Galat-a,  Adrianofle^  Meffo^  and  9rufa  y  and  after  them  arc 

reckoned  thefc  eight,  viz,  of  Stambol^  Ephendi^  LariJJa^  Mifir 
or  Cairo y  Sbam  or  tDamafcus^  tDiarbekir  or  Mt^jo^otamiai 
Cdtaia^  Sophia ^  and  Philippi. 

The  priefts  have  no  habit  peculiar  to  their  profeflion, 
whereby  they  are  diftinguiflicd  from  others,  if  they  arc 
ejefled  their  mofques  for  mifcarriage  or  neglefl  of  their  duty, 
or  if  they  think  fit  to  rcfign,  and  be  priefts  no  longer,  they  may 
betake  thcmfclvcs,  without  :iny  fcandal,  to  Iccular  employments^ 
their  former  char;i<5lcr  and  quality  wholly  ccaGng  ^  while  they 
jrematn  priefts,  they  put  on  a  more  than  ordinary  gravity  in 
their  diicourfe  and  gate,  and  afFe^l  to  wear  turbaots  fwcUing 
out,  and  confifting  of  many  crols  folds. 

in  Sairam  time,  which  is  the  great  fcftival  of  the  year,  and 
when  ^trj  one  looks  chearful  and  gay,  among  other  figpis  of 
snntual  relpe£l,  they  fprinkle  each  other  with  fweetwater^ 
they  induke  themich'es  in  feveral  fports^  and  feme  ^re  migh- 
tily pleafea  with  (winging  in  the  open  air,  efpecially  the  oroi* 
nary  fort,  pacing  only  a  lew  afpcrs  for  the  diverfion. 
'  The  government  is  perfectly  arbitrary  and  dcfpotical,  the 
will  and  pleaiiire  of  the  emperor  havine  the  power  and  force  of 
law,  and  oftentimes  it  above  it  5  his  bare  command,  without 
any  proccfs,  is  fafficient  to  take  orT  the  head  of  any  pcrfon  how 
confiderable  loL  ver,  tho'  ufually  to  filcncc  the  niurmu rings  of 
the  ibldiery  and  people,  the  fentence  is  confirmed  by  the 
mufti 5  fometimcs  baihaws,  who  have  ama£[ed  great  treafures 
in  their  government,  are  cut  off  in  their  own  houfcs  aniidft 
their  retmuc,  the  mcflcngers  of  death  producing;  the  imperial 
command,  which  is  ulually  fent  in  a  hhck  purfe,  nnd  not  a 
Iword  18  drawn  m  their  dctence  ^  others,  if  they  arc  obnoxious 
to  the  leaii  umbrage  oi  jealoufy,  tbo'  difmi^cd  the  ieragiio 
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with  all  poffiblc  dcmonilrations  of  the  Grand  Seignior's  favour, 
and  with  rich  prefents,  in  order  to  take  poffcffion  of  places  of 
great  command  in  the  empire,  before  they  have  got  two  or 
three  day's  journey  from  Conftantinople^  have  been  overtaken 
and  flrangled:  in  the  army  preferment  is  had  according  to 
merit ^  courage  and  condufl  are  fiire  to  be  rewarded,  the 
way  lying  open  to  the  meaneft  ibldier  to  raife  himfelf  to  be  the 
chief  of  hia  order  ^  but  other  preferments  depend  t|pon  mere 
chance^  and 'up6n  the  emperor's  fancy,  whether  the  perfbn  be 
fit  or  not,  and  they  are  as  foon  loft :  Tiie  leaft  ill  fuccefi  or 
mi&arriages  proves  often  fatal,  and  a  more  lucky  man  ia  put 
in  hia  place,  and  he  iiieceeded  by  a  third,  if  untortunate  in  a 
defign,  tho'  managed  with  never  fi>  much  prudence  and  valour  $ 
they  admit  of  no  hereditary  honours,  and  have  no  refpeft  to 
deicent  or  blood,  ^except  the  Ottoman  family ;  he  <»ily  k  great 
and  noble,  whom  the  emperor  favours,  and  while  his  command 
laftsj  according  to  a  tradition  which  pafTcvt  current  amongft 
them,  a  baihaw*s  Ibn  by  a  fultana,  or  a  daughter  or  filter  of 
the  emperor,  can  rile  no  higher  than  to  be  a  Sangiacbei-,  or 
governour  of  fome  fmall  province,  much  inferior  to  a  bafhaw, 
and  under  his  jurildi£lion  5  being  generally  born  of  flavcs, 
they  do  not  boalt  of  their  birth,  very  few  amongft  them  being 
Icarcc  able  to  give  any  account  of  their  grand-fathers;  they 
have  no  iurnames,  but  arc  diftinguifhcd  by  their  pofleiTions 
and  places  of  abode  5  and  enjoying  by  law  a  liberty  of  having 
what  women  they  please  5  they  have  little  or  no  regard  to 
all  lance  or  kindrea. 

Their  empire  owes  its  contindance  to  the  feverity  of  the 
governmem,  which  oftentimes  takes  place  without  regard  either 
to  jttftice  or  equity  ;  and  to  their  ftequent  wars,  which  prevent 
all  occafions  of  mutiny  and  faction  among  the  foldiers,  which' 
frequently  happen,  when  unemployed :  So  that,  tho'  ambition 
may  put  a  warlike  Sultan  upon  enlarging  his  territories  by  new 
conquefts,  yetreafbns  of  irate  forced  a  weak  and  d&minate  • 
prince,  as  Brdbim  was,  to  make  war  fer  his  owoiecurity  s 
Their  politics  are  not  owing  to  books  or  ftudy,  or  the  examples 
of  paft  times,  but  to  experience,  and  the -plain  fuggeflions  of 
nature  and  common  fenlc:  Their  councils  formerly  were  open, 
and  their  defigns  known  and  proclaimed  before-hand,  as  if  this 
bad  been  a  bravery  becoming  their  greatnefs,  and  that  they 
{corned  to  fteal  a  conqueft ;  but  they  have  ilncc  learned  the 
art  of  diffimulation,  and  they  can  lye  and  fwear  for  their 
|iit^rei):>  4nd  (ip^ni  e^cQlve  in  their  carciTcs  to  the  minifters  of 
'  ♦  -  thofe 
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thofc  coQtitried  they  intend  to  invade  ^  bat  their  |>repsiratioiif 

for  arming  are  made  with  fo  much  nolle,  that  an  ordinary 

jcaK)ury  is  foon  awakened  thereby  to  oppafe  them,  in  cafe  of 
an  aaack  :  I  hcy  fcldom  or  ne\  cr  c;uc  lo  have  war  at  the  Tame 
time  at  both  the  extremities  of  the  empire,  and  therefore  rhcy 
are  mighty  Iblicitous  to  fccure  a  peace  \Nii\i  Cbriftendonjy  u  hea 
they  intend  a  war  againft  "Perfldtj  and  as  much  as  is  poflibie, 
they  avoid  quarrelling  with  two  Chriftian  princes  at  once, 
beinfT  ufuallv  in  league  either  with  ^Poland  or  Mufcovy^  when 
,  they  airack  Hungary^  and  To  on  the  contrary    cireadina  norhing 
more  than  an  union  of  f?/?/'//? princes  who  border  upon  them, 
leaft  it  ihould  prove  fatal  to  their  empire,  and  quickly  put  a 
period  to  their  greatneft;  for  hereby  they  would  be  put  to  the 
neceiTity  of  making  a  defendve  war  to  their  great  lofs  and 
difud  vantage  $  and  at  laft  either  be  forced  to  beg  a  peace  of  the 
Chrlftians^  or  run  the  hazard  of  lo^ng  all  by  a  farther  prd&- 
'  ciition  of  the  war;  this  they  are  very  fenfible  of;  and  therefore 
as  thev  take  all  occafions  to  promote  quarrels  and  diflcntions  in 
Hungary  and  Tranfyhaniaf  fo  they  greatly  rejoice  when  the 
princes  of  Cbriftenaom  are  at  war  with  each  other ;  tfaia  is  their 
great  time  of  advantage,  and  they  knowit  is  theifintereft  to 
improve  it,  tho'  the      circumftances  of  their  affairs  do  not 
alway.^  allow  them :  During  the  civil  wars  of  Germam^  the 
Bafhaws  and  other  commanders  of  the  army,  were  very  impor- 
tuii.iic         the  Grand  Seignior  to  mukc  a  war  on  that  iidc, 
and  to  enlarge  his  conquefls  as  far  as  Vienna'^  no  coniun6lure 
having  been  ever  fo  favourable  to  conlhmmare  fuch  a  deiign,  in 
which  Solunan  ib  unhappily  milcarned^  they  promifcd  him  an 
cafy  vif^ory,  alTunng  him  that  the  aniraofitics  of  the  princes  of 
the  empire  were  lb  heightened,  th:tr  there  was  no  room  left  for 
a  reconciliation  •  that  it  was  but  to  go  at  the  head  of  an  army 
to  take  pofTeffion  J  and  that  jdufiria  would  furrender  upon  the 
firil  news  of  his  march :  The  emperor  was  not  then  to  be 
moved  by  theie  infinuations  and  plaufible  difcourfes,  and  being 
continually  urged,  he  as  often  refufed :  One  day  when  they 
came:  to  renew  their  advice  about  the  German  war,  he  having 
given  orders  be&re,  that  leveral  dogs  fliould  be  kept  for  ibme 
days  without  meat,  commanded  that  they  ftiould  be  brought 
out,  after  having  been  almoft  ftarved,  and  ordered  meat  to  be 
thrown  amongfl:  them,  upon  which  they  fnarled  and  bit  each, 
other;  amidft  their  noiieand  %hting,  he  caafed  a  bear  to  be' 
let  looie;  the  dogs  forgeting  their  meat,  and  their  animodties. 
rilftiLed  .unanipioufly  upon  th^  bear,  and  at  laft  killed  him  5 

tbi^ 
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tJm  divcffion  the  emperor  gm  bis'fiafhaws,  and  left  them  to 
make  die  application.  - 

A  certain  prophecy «  of  no  fmall  aothorfty,  rant  in  tho 
mimk  of  all  the  people,  and  has  gained  great  credit  aoioxigft 
thrait       that  tbeir  empire  will  be  deftroyed  by  a  northern 
nation  with  white  and  yellowifti  hair  ^  the  interpretation  is  as 
▼arious  as  their  faiKies  ^  lome  fix  this  chara£ler  on  the  Mufc(h 
vites  'j  and  the  poor  Greeks  flatter  themlelves  with  the  fond  hopes» 
that  they  are  to  be  the  deliverers  of  their  nation,  and  to  relcue 
them  from  the  'I^uykijh  ilavery  ;  chiefly  becaufe  they  arc  ot  their 
communion,  and  owe  their  <  onverfion  to  the  Cbrtftian  faith  to 
the  piety  and  zeal  of  the  Grecian  bilhops :  Others  look  upon 
the  Swedes  as  the  perfons  defcribed  in  the  prophecy,  and 
whom  they  arc  moft  to  fcar^  and  this  fancy  may  be  owing  to 
the  threat  opinion  they  have  of  the  valour  and  courage  of  that 
warfike  nation:  The  great  vidories  of  the  S^jcedes  in  Germany 
under  Guftams  jidoiphus  were  loudly  proclaimed  at  Conftami^ 
tiopkf  as  if  dicre  were  no  withftanding  the  ihock  and  fury  of 
their  arms;  and  their  continued  fuccefies  confirmed  the  Turks 
in  their  firft  belief,  and  their  fears  and  jealoufies  were  after- 
wards augmented,  when  Charles  Guftavus^  a  prince  of  as  heroic 
a  couragCi  and  as  great  abihties  in-the  art  and  management  of 
war  as  the  juftly  admired  Guftavus$  ebtred  ^olanimxli  his 
army,  and  carried  all  before  him$  feized  on  Warfaw^  and 
droye  Cafimire  out  of  his  kingdom,  and  had  almoft  made  an 
entire  and  abfolute  conqoeft,*  a  few  places  only  holding  out: 
This  alarmed  the  Grand  Seignior  and  fiafhaws  of  the  Porte,  a$ 
if  the  prophecy  were  then  about  to  be  fulfilled,  who  were  not 
fond  of  fuch  troublcfome  neighbours,  that  might  pufh  on  their 
conquclts,  and  joining  with  the  CoJ/hiks^  a  Iv^mcc  thtir  arms 
further,  and  make  their  country  the  feat  of  war,  which  mjght 
draw  iifter  it  fatal  coniequences ^  to  prevent  which,  couriers, 
were  difpatched  from  Conftantiuople  to  Ragotski  prince  of 
^raujyhania^  then  in  concert  with  the  S\VtdeSy  to  command 
him  to  retire  with  his  army  out  of  as  he  val^ucd  the 

peace  an  J  quiet  of  his  own  country,  and  the  friend  Ihip  of  the 
Grand  Sei;»nior,  whofe  tributary  he  was,  and  by  whole  fivour 
he  had  gained  that  principality :  And  the  Crim-^artars,  the 
iworn  enemies  of  the  'PoleSf  who  at  that  time  diftrefled  them, 
were  wrought  upon  by  the  fame  motives  and  reafons  of  Aate,  tQ 
ckp  up  a' peace  with  them;  that  being  freed  from  thcic 
difrraflions,  they  might  unite  their  forces  the  better  together, 
and  make  head  againft  the  Swedes. 
Vot.  11.  H  h  The 
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'  The  ambafTadiNrs  ofdnrifiisn  prioces»  wkcii  admitted  by  the 
Grand  Seisnior  to  an  audience,  their  pre&nti  being  then  of 
eoQrfe  made,  which  arc  looked  upon  at  due  5  not  to  &y  as  an 
homage,  are  difinifled  in  few  words,  alid  referred  by  him  to 
hit  Waiih  ot  deputy,  as  he  niiially  ilikt  the  chief  Tiair^  mA 
a  ftnall  number  of  their  retinue  only  it  permitted  the  boooor 
of  kifling  hit  veil,  and  then  rudely  enough  difinifled. 

The  Grand  Seigniors  keep  up  the  ftare  of  the  old  jifiatk 
princes;  they  do  not  expole  thcmfclves  often  to  the  view  of  Ac 
people,  unlefs  when  they  ride  in  triumph,  oruponlbme  fuch 
folcnin  occafion  j  when  they  go  to  the  moiques,  or  divert  them- 
fclves  in  the  fields,  either  in  riding  or  hunting,  they  do  not 
love  ro  be  llared  upon  or  approached ,  it  is  hichly  criminal  to 
pry  into  their  fports,  luch  an  infolent  curiofity  being  often 
punifhed  with  death :  The  ftory  of  Akrad  III.  is  famous,  who 
baiting  a  bear  in  the  old  palace  with  a  maftiff,  and  cfpying 
three  fellows  upon  the  tower  of  Sajazet'9  mofque,  who  had 

E laced  themfelves  there  to  fee  the  diverfion,  commanded  their 
eadt  to  be  ftruck  oft*  immediately,  and  to  be  brought  before 
him,  wbkh  was  done  accordingly  ^  ini^ances  of  fuch  caprido't 
are  frequent  in  the  '/urkifr  Wiiiory,  and  the  following  happeatd 
during  Dr.  Sm'tth'B  ftay  at  QmJIantinopk:  Upon  the  retiiniof 
▼iair  jichmet  from  CaniUa^  after  the  furrendry  of  that  city,  and 
a  happy  period  ^ut  to  that  tedious  and  bloody  war^;  he  ac- 

Juaincing  the  Emperor,  then  at  jtdrumofkt  with  the  hiftMry  of 
lat  famous  (lege  at  krge,  made  fuch  terriMe  repreientationt 
of  their  and  the  Venetians  mining  and  countermining  each  other, 
that  the  emperor  was  refidved  out  of  curiofity  to  fee  the  ejme- 
riment  made  of  &  thin^  that  (eemed  to  him  almoft  incredible; 
a  work  was  ibcHi  railed  and  undermined,  and  above  thirty 
murderers  and  robbers  upon  the  highway,  and  fuch  like  crimi- 
nals were  put  into  ir,  as  it  were  to  defend  it^  the  Grand 
Seignior  (iood  upon  an  eminence  at  Ibme  confiderable  diRance, 
expe<51ing  the  iflue,  upon  a  fignal  given,  the  mine  was  fnrung, 
and  the  fprt  dcniolifhed,  and  the  poor  wrerches  torn  to  pieces, 
to  his  great  latij^fadion  and  amazement. 

The  moon  is  the  aufpicious  pl^metof  the  'Tnrks'^  according 
to  whole  courie  they  celebrate  their  feftivals,  they  begin  their 
niDnths  from  her  firft  appearance,  at  which  time  they  chufc, 
unlcls  a  dcliy /I'ould  caule  a  greater  prejudice  and  inconve- 
nience, to  begin  their  great  af^ions:  The  crcfcent  is  the  eniign 
of  the  cnipiie,  which  they  paint  in  their  banners,  and  place 
upon  the  ipircs  of  their  moires;  Next 'to  the  day  ot  the 

,   .  appear* 
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appejiring  moon,  they  pitch  upon  friday  to  tight,  to  begin  a 
journey,  and  dpcciany  their  |Hlgrimage  to  Mecca^  or  to  do 
any  thing  of  great  confluence,  as  very' locky  and  fortunate. 

'•  '7beUfeqf  the  Intcftinum  Cacum  5  by  "Dr.  VL  Lifter.  ,  Phil. 

Tranf.  N*»  155.  p.  455- 

THE  ufc  of  the  Inte^inum  Cdscum  is  to  be  fubfervicnt  to 
the  Colon  and  Retium  -^  which  is  manifell:  ui  liich  amaials, 
where  nature  intends  a  certain  and  determinate  figure  to  the 
excrements:  By  deternfiinate  figure  Dr.  Lifter  underlUndsj 
I.  The  excrements  divided  into  many  Imali  parrs  ot  a  like 
fhape  5  fuch  as /heep,  deer,  conies,  hares,  rats,  mice,  horfes, 
caterpillars,  feme  fnail8,€^tf.do  naturally  void.  2.  la  a  greater 
latitude,  he  oppofes  figured  excrements  to  liquid,  as  Celfus 
does  ^  thofi  the  dung  of  pigeons  and  geeic,  men,  cats,  may 
to  be  figured;  now  the  C^cum  in  his  opinion  is  fubfer- 
vicnt  in  fome  mcafure  to  the  figuration  of  both,  but  mod  ma- 
nifeft  in  the  firft  kind;  his  meaning  i«,  that  probably  the  ule  of 
th«  Q^ecum  is  to  retain  the  exci;ements,  till  they  ajre^lurficicntly 
baked,  hardened^  or  of  a  due  confiftence,  to  receive  the  figure 
to  be  given  it  from  the  (Mon  %vARgSum  'j  this  ufe  of  the  Qecuni 
leema  to  be  much  moremanifeft  in  liich  animals  as  have 
igured  excrements  of  the  firft  kind;  in  rats  for  inftancc,  whofo 
fxcfcments  are  conftantly  alike  figured,  the  C^^iri»  is  very  large, 
more  capacious  than  the  ftomach  it(elf;  but  its  ufe  in  receiving 
the  excrements,  or  exhaufted  chyle,  is  not  more  apparent, 
from  its  large  capacity,  than  that  other  of  farther  drawing  and 
tctnpering  thcni  to  a  ftiffncis,  for  the  lervice  of  the  Colony  from 
the  admirable  contrivance  and  ltfu.:lari:  ofrhis  latter  gut,  which 
is  a  phienonicnon  that  dcfefvcs  further  coiuideration ;  it  is  to 
be  iwted,  tiiat  immediately  under  the  valve  of  that  pur,  in  this 
animal,  there  are  certain  fpiral  fibres,  which  make  a  k\n<\  or 
fcrew  3  now  it  fcems,  that  the  excrements  after  they  are  brought 
to  a  due  confidence  by  their  day  in  the  Ccecin/t,  and  being 
carried  out  thence  into  the  ipiral  foldings,  or  fcrew  of  the  Colorff 
cannot  defcend  in  a  perpendicular,  as  formerly  in  the  imiil 
guts,  but  ftill  gently  glide,  and  tjiat  very  Icifurely  by  the 
winding  of  the  fcrew,  whence  arifes  the  figure  5  and  it  ii  pro* 
bable,  that  if  the  Ctfem  of  a  rat,  or  any  of  the  firft  kind  of  ani- 
mals  mentioned  was  tied  upt  the  animals  would  uiuvoidabl]^ 
&U  into  a  diaichoea. 

H  h  a  Foffilo 
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Foffile  Shells  in  Kent  5      2>n  Griffin  Hatley.  Phil,  Traoi: 

N**  155.  p.  46^, 

AT  Hunton^  five  miles  from  Maidjlone  in  Kent^  and  about 
a  quarter  of  a  n:iile  from  the  river  Atedway^  after  the 
copino  or  a  piece  of  ground  was  taken  ojGf,  which  was  of  a  clay 
nbout  tb.i  cc  foot  deep,  they  came  to  a  very  good  blue  niarle, 
which  was  5  f  foot  deeper^  and  then  there  appeared  a  hard 
floor  or  pavement  compofed  of  /hells,  or  Ihcll-like  ftones, 
crouded  cioiely  together^  whofe  interftices  were  filled  up  with 
the  fame  marie  $  this  layer,  which  ran  as  the  veins  of  flints  do 
in  chalky  earth,  was  about  an  inch  deep»  and  feveral  vards 
pverj  and  under  this  layer  there  was  marie  again:  ThcAoncs 
were  of  the  fpccies  c^\eA  ConchiteSy  and  fefembled  fea-fifliof 
the  tcflaceous  kind^  moft  of  them  were  turbinated  or 
wreathed,  the  refl:  were  of  the  bivalvular  fbrt,  tho*  none  of  them 
^as  fl>und  with  cloied  valves,  but  only  finglc :  The  bignefs  of  i 
the  turbinated  is  firom  a  vetch  to  a  hazel-nut,  they  are  filled  { 
with  a  flx)ny  earth,  like  the  marie,  and  are  of  that  colour,  till 
you  have  wafhed  and  robbed  them,  and  then  they  appear  of 
the  colour  of  bezoar,  and  of  the  fame  politure  5  after  boiling 
in  water,  they  are  whitifh,  and  leave  1  chalkmefs  upon  de 
flnj^ers,  which  wlien  rubbed  off,  gives  a  view  of  very  fine  black  \ 
Sn  icfy  thick  fet  on  the  outhdc  :  Thefe  wreathed  flones  are  all  | 
peifcflly  formed,  they  differ  not  in  figure  from  each  other, 
only  fome  have  their  fides  a  little  depreficd  5  there  adhered  to  • 
a  few  of  them  a  fmall  proportion  of  a  glittering  mineral  like  ■ 
iron  5  in  vinegar  they  ni:ike  a  ftronp;  efiervclcence :  The  bi- 
valvular  arc  mofl  of  them  no  bigger  rhan  a  kidney-bean,  fome 
Icircr;  others  as  broad  as  the  large ll  lort  of  beans;  but  the 
valve  is  much  thinner  than  any  of  that  kind,  which  are  the 
£xuvf(e  of  an  animal ;  the  gibbous  part  of  the  valve  is  finooth, 
and  of  the  fame  colour  with  that  of  the  turbinated    in  a  kw 
there  arc  Ibmc  oblong  lines  bent  circularly  to  the  joining  of 
the  valve :  Many  of  the  bivalvular  Ibrt  feem  to  be  in  fieri^  not  as 
to  their  fhapc  ^  but  as  to  their  hardnefs  and  thickncls,  there  be- 
ing in  fome  only  the  StamtM  or  rudiments,  and  in  others  the 
leveral  fteps  and  progreffes  towards  a  perfe3  figuration  ^  which 
leems  to  be  an  unaolwerable  argument  agaioft  their  having  been 
the  {poilsof  animals  s  Some  of  thefe  appeared  in  the  inner  fide 
white,  and  it  came  off  on  the  fingers  like  chalk,  and  ftemed  as  if 
a  depreflion  had  been  firft  made  io  the  bed  of  the  fhape  of  a 
,  Talve.  and  then  the  convex  fide  rubbed  with  chalk  or  painted 

white: 

« 1       ,  ■  .a 


Digitized  by  Google 


'*  Royal  Society.  245 

white  :  Thofe  pieces  of  this  odd  concretion,  after  the  marie  in 
the  interfticcs  is  grown  hard,  appear  much  like  that  fort  of 
coarfe  marble-ftonc,  which  is  dug  about  'Pluckley  in  the  wilds 
of  Kent'j  which  fecms  to  be  a  coagmcntation  of  fuch  n7cll-likc  . 
flones,  after  the  marie  bctu  ixr  them  hath  acquired  a  firmnefs 
andhardncls^  with  this  iione  they  make  their  cauleways  m  that 
part  of  the  country,  and  they  are  apt  to  be  worn  into  little  ca- 
vities or  holes,  where  they  have-lain  long  expofed  to  the  air$  - 
the  mins,  in  length  of  time,  waihing  away  the  -  portions  ot 
marie,  which  is  Ids  hard,  frotp  between  the  tnterilices  of  tho(e 
ihell-like  ilones^  and  the  Dr.  was  much  confirmed  in  this  opi* 
nion  by  a  piece  of  marble,  inlaid,  as  it  were,  with  fach  ftones, 
which  was  dug  out  of  a  marle-pit :  The  imperfe£l,  as  well  as  : 
compleat  formation  of  fbme  of  the  hi  valvular  kind,  (the  valves 
being  only  found  fingle)  are  no  light  arguments  for  their  being 
ftones:  Perhaps  the  falts  of.  plants  or  aniibal  bodies,  wafheS 
down  with  rains,  and  lodged  under  ground,  may  be  there  di£ 
pofed  into  fuch  like  figures,  as  well  as  above  it. 

2'be  SDt&rine  of  Sounds^  by  KarcifTus Bifhop  of  Vemani 
Leighltn.   Phil.  Tranf.  N**  15(5.  p.  472. 

THERE  is  no  better  way  of  explaining  the  ufcfulnefs  of 
this  theory  of  lounds,  than  by  making  a  comparilbn  be- 
tween the  faculty  of  feein^^  and  hearing,  as  to  their  improve- 
ments j  in  order  to  which,  it  is  to  be  obferved,  that  vifion  is 
threefold,  direct,  refra6led  and  reflededj  anfwerable  where* 
unto  we  have  Opicks^  'Dioptrics  and  Catoptrics :  In  like  man- 
ner heariif  may  be  divided  into  direfl,  refra^led  and  refleded, 
to  which  comipond  the  three  parts  of  the  doctrine  of  jicou- 
pici^  which  are  yet  nameleiSy  unlefs  we  call  them  Acoujlics^ 
Shacauftici  and  CdtacoufiicSf  or  ^tfoncis^  SJiaphonci$  and  ^ 
Cataphfmdu 

Direfl  vifion  has  been  improved  two  ways,    i*  As  to  the 

obje^l,  by  the  arts  of  producing,  con(ervin£r,  imitating  and 
duly  applying  light  and  colours.  2.  With  rc/pefl  to  the  organ 
or  me<uum,  by  making  ulie  of  tubes  without  glafles,  or  a  |nan*s 
cioicd  hand  to  look  thro':  So'likewiie  direS  hearing,  partly 
has  and  may  partly  further  receive  great  and  notable  improve- 
ments, both  with  rclpccl  to  the  object  and  the  orfjan  or  me- 
uium.  I.  As  to  tlic  objc(^  or  licarin^,  which  is  iuund,  j;n- 
proveoient  has  and  may  be  made  therein,  both  as  to  the  pro- 
duf^ion,  and  as  to  the  conveying  and  propagating  of  found?, 
which  i&  a  kind  ot  confer ving  them:  As  to  tiie  produflion  of 
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founds;  the  art  of  imitating  any  found,  \yhethcr  by  (peaking, 
that  IS  pronouncing," any  kind  of  l,inguage,  or  by  whiffling,  or 
by  fniLMng,  or  by  hollowing  or  luring,  or  by  imitating  with  the 
mouth  or  othei  wife  the  voice  of  uny  animal;  as  of  quails,  cats  ; 
and  the  like  5  or  by  reprefentmg  any  Ibund  produced  by  the  | 
colh(ion  of  folid  bodies,  or  after  any  other  manner 5  all  tbefc  j 
are  improvements  of  direil:  hearing,  and  they  may  be  further  ; 
improved :  Befide^,  the  ftnll  of  making  all  forts  of  mufical  in- 
ftruments,  both  ancient  and  modern,  wiicrhcr  wind  or  ft  ringed 
infVruments,  or  of  any  other  fort,  whereof  there  are  many,  as 
drums,  bells,  the  fiftrum  of  the  B^yprianSj  or  the  like,  which 
produce  ibunds ;  the  fkill  of  makinfl;  thefe,  ic  an  art  chat  hai 
mudi  improved  diredl  bearing;  and  an  haitnonious  found  ex« 
ceeds  a  fingle  and  rude  one  ^  which  arc  is  yet  capable  of  far- 
ther iroprovemcnt;  and  it  IS  to  be  hoped,  that,  bytheralei 
which  may  hap^ly  be  laid  down,  concerning  the  nature,  pro- 
pagation and  proportion  or  adapting  of  (buncb,  a  way  may  be 
n>und'out,  both  to  improve  mufical  inftruments  already  in  v/k% 
and  to  invent  new  ones,  that  will  be  more  fweet  and  harmo- 
nious than  any  yet  known  $  befidts^  that  by  the  famq  means, 
inftruments  may  be  made,  that  fhall  imitate  any  (bund  in  na- 
ture, that  is  not  articulate  ^  be  it  of  bird,  beall,  or  what  thing 
-elfi  foevcr:  The  conveying  and  propagating,  which  is  a  kind 
of  conferving  of  founds,  is  much  ailillt;d  by  duly  pkciag  the 
fonorous  bodv,  and  aHb  by  the  medium ;  for  if  the  medium 
be  thin  and  quielcent,  and  the  loundmg  body  placed  conve- 
Tiienrly,  the  found  will  be  eafily  and  regularly  propagated  and 
mightily  confervcd:  The  medium  muft  be  thin  and  quicfccnt; 
hence  in  a  flill  evening,  or  the  dead  of  the  night,  a  found  js 
better  propagi^cd  and  to  a  greater  didancc:  The  ibnorous 
body  niuil       pLiccd  conveniently,  viz.  ncir  a  fniooth  wall, 
cither  plane  or  arched,  either  a  cycloid  or  clhpliSj  rather  than 
otherwife,  tho'  a  circular,  or  any  arch  will  do,  but  not  fo  well ; 
hence  in  a  church,  the  nearer  the  preacher  ftands  to  the  wall, 
and  which  alio  is  the  befl  pofition  for  pulpits,  the  better  is  he 
beard,  efpecially  by  thofe  who  fland  near  the  wall,  tho'  at  a 

S eater  diftance  from  the  pulpit^  thofe  at  the  remoteft  end  of 
e  church,  by  laying  their  ears  fomewhat  clofc  to  the  wall,  i 
may  hear  him  ca(ier  than  thoie  in  the  middle:  Hence ^alfo 
^ariie  whifpc ring  places^  for  the  voice  being  applied  to  one  end  ■■ 
of  an  arch,  eafily  rolk  to  the  other;  and  indeed  were  the  mo- 
tion and  propagations  of  founds  but  rightly  underftood,  it 
would  be  no  hard  matter  to  contrive  whiipering-places  of  infi- 
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mc  varietv  and  afc^  aodperhs^s  thetc  could  be  no  better,  or 
more  plenfimt  heariog  a  concert  of  nittfick  than  at  fuch  a  place 
as  this  i  where  the  founds  rolling  long  together  before  they 
reach  the  ear,  nmft  needs  ooniblidate  and  embody  in  one$ 
which  becomes  a  tnie  compofition  of  ibands,  and  is  the  very 
life  and  foul  of  concert:  If  the  fonorous  body  be  placed  near 
water,  the  found  will  eaiily  be  conveyed,  yet  mollified  ^  as 
appears  from  a  peal  of  bells  near  a  river,  and  a  great  gun  iliot 
oft'atfea^  which  difr'cr  much  in  the  ilrength,  and  yet  lofrnels 
and  continuance  or  propagation  of  their  founds,  from  the  fame 
at  landf  where  the  found  is  har/her  and  fooner  dies:  In  a 
plane  a  voice  may  be  heard  at  a  far  greater  diflance,  than  in 
uneven  ground  J  becaufe  the  fonorous  air  meeting  with  little 
or  no  reuftance  upon  a  plane,  much  lefsupon  an  arched  fmooth 
furface,  eaiily  rolls  along  it,  without  being  hindred  in  its  mo- 
tion, and  conlLquently  without  having  its  parts  disfigured,  and 
put  into  another  kind  of  motion,  than  what  they  had  at  the 
£rft  produi£lion  of  the  found,  which  ia  the.  true  cauie  of  its 
inrelervationoc  progrcffion  $  and  £iils  much  when  the  air  paffis 
over  an  uneven  lur&ce,  according,  to  the  degrees  of  its  inequa- 
lity 5  and  fomewhat  alfo  when  it  paflcs  over  the  plain  furtace- 
of  a  hard  and  reGitmg  body :  Wherefore  the  fmooch  top  of  the 
v^ater,  by  reaibn  of  its  yielding  to  the  arched  air,  and  gently 
irifing  again,  whereby  it  quickens  the  motion  of  the  air  over 
it,  and  by  its  yielding  preicrves  it  in  its  arched  cycloidal  or 
elliptical  figure,  conveys  a  found  more  entire,  and  to  a  gvearer 
diftanee»  tmin  the  plane  fur&e  of  a  piece  of  ground,  a  wall, 
or^ny  other  folid  body  whatever. 

Tlie  organ,  which  is  the  ear»  is  hdped  much  by  placing  it 
near  a  wall,  efpecially  at  one  end  of  an  arch,  when  the  found 
is  produced  at  the  other  •  or  near  the  furfacc  of  the  water,  or 
of  the  earthy  and  it  is  incredible,  how  far  a  found  made  ja 
the  earth  may  be  htaid  in  a  lull  night,  it  one  iay  his  car  cluie 
to  the  ground  in  a  large  plain  :  Here  Gtacouftics  lend  their 
affiftance  to  the  car  5  which  m .  y  be  fo  contrived,  by  a  righc 
underftanding  the  progreffion  oi  lounds,  which  is  the  principal 
thing  to  be  known  for  the  due  regulating  all  fuch  liindsof  in- 
ftruments,  as  that  the  ibund  may  enter  the  car  without  any 
refra^ion. 

Kefrafted  vlfion  anfcs  from  the  different  denfity,  figure  and 
tpagpitude  of  the  medium^  which  is  iomcwhat  altered  by  the 
difsrent  incidence  of  the  vifivcraysj  and  fo  it  is  in  rehacled 
bearing,  aU  fhcfe  caulcs  concur  to  its  grodu^Oi  and  ibme 
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others  to  be  confidcrcd  hcreafrcr:  Now,  as  any  objcft,  a  man 
for  inllancc,  iccn  thro'  a  thickened  air,  appears  larger  by  arc- 
fraflion  than  really  he  is,  io  likewife  a  iound  heard  rhro'  the 
fame  thickened  part  of  the  atmoiphcre,  will  be  confiderably  ; 
varied,  from  what  it  would  feem  to  be,  if  heard  thro'  a  thinner 
nicdiurn^  and  this  the  Biihop  calls  a  refracted  found:  Im- 
provements of  refra^cd  vifion  have  been  made,  by  grinding 
or  blovvingglafifes  into  a  certain  figure,  and  placing  them  at  due 
focal  diflances  ;  whereby  the  objeL^  may  be  enabled  to  emit  its 
rays  more  vigoroully,  and  the  vitive  faculty  impowered  the 
better  to  receive  them ;  thus,  a  fine  glals  bubble,  filled  with 
cle^tr  water,  and  placed  before  a  burmng  candle  or  lamp»  does 
enable  it  to  dart  forth  its  rays  to  a  prodigious  length  and 
brightnefs:  The  vifive  faculty  is/ much  affifted  by  fpeflacles  , 
and  other  glafles,  which  are  made  to  help  the  pur-bhnd  and 
weak  eyes,  to  fee  at  any  competent  diftance:  By  perfpcftive 
glafles-  and  tcleicopes,  which  help  the  eye  to  fee  objeas  at  a  ] 
very  great  diftance,  which  otherwiie  would  not.  be  difcernible:  ] 
By  microicopes,  or  magnifying  gla(!e$,  which  help,  the  ej^eto 
fee  near  objeds,  which  oy  realbn  of  their  finalliieu  wereinn<* 
fible  before:  By  polyfcopes  or  multiplying  glai!es,  whereby  • 
one  thing  is  repreienred  to  the  eye  as.  many,  whether  in  the 
fame  or  dift'erent  fhapes:  After  the  lame  manner,  inftrumenfs  ! 
may  be  contrived  for  aflifting  both  the  fonorous  body  to  emit  \ 
Its  iound  more  ilrongly,  and  the  _^4couftsc  faculty  to  receive 
and  difcern  it  more  eafily  and  diilii.Llly  ^  and  thus,  aninftru- 
ment  may  be  invented,  that  applied  ro  the  mouth,  or  any  fo-  ; 
imroub  body,  will  emit  the  voice  diftin<511y  to  a  prodigious  di- 
ftance and  degree  of  loudncfs^  for,  if  the  Src^/toropbofffCon^  . 
which  is  but  a  rude  and  inartificial  inllrumenr.  doth  fuch  great 
feats,  what  might  not  be  done 'with  one  com  poled  according 
to  the  rules  of  art,  whofe  make  ihould  comply  with  the  laws 
of  fonorous  motion,  which  that  does  not?  There  are  Comc  in'!^ 
ilruments,  and  more  fuch  may  be  invented  to  help  the  ear 5  as 
OtacouftkSy  to  help  weak  ears  to  hear  at  a  reafbnable  diftance; 
which  would  be  as  f;reat  a  help  to  the  infirmity  of  old  aee,  ai 
the  invention  of  fpedlacles,  and  perhaps  greater^  forauiittch 
as  the  hearing  what  is  fnoken  is  of  more.daily  ufe  and  concern 
to  fuch  men,  than  to  pe  able  to  read  books,  or  to  view 
pictures:'  A  fort  of  Ota^uftks  may  be  &  contrived,  as  to 
take  in  founds  made  at  a  very  great  diftance,  which  otherwiie 
would  not  be  heard ;  and  thefe  Otac&ufiiis^  in  ibme  rcfpefts, 
would  be  of  greater  u(c  than  perfpeSivcs;  i*.  In  tirtie  ot  war,  ' 
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for  difiroTfcring  the  enemy  at  a  good  diftance,  when  be  marches 
or  lies  encamped  behind  a  mountain  or  wood,  or  any  fuch 

Ihelter,  which  hinder  the  fight  from  reaching  very  far :  z.  At 
fea,  when  in  dark  hazy  weather  the  air  is  too  thick,  or  in 
ftormy  tcnipelluous  weather,  when  the  waves  nic  too  high> 
for  the  perfpei^livc  to  bo  luddc  uic  q\  :  3.  In  dark  nights  when 
perlpcctivcs  become  almoft  infigniiicant,  and  yet  at  fuch  times, 
generally  foldiers  take  their  march,  when  they  would  furprize 
their  enemies.  Alicropbones  ot  Mkracouftick that  ismagni-' 
fying  ear-inlhumcnts,  maybe  contrived  in  iuch  a  manner,  as 
to  render  the  moft  minute  found  in  nature  diflindlly  audible 
by  magnifying  it  to  an  inconceivable  loudncfs^  by  means 
whereof  the  different  cries  and  tones  of  the  Irnalleit  animals 
may  be  heard :  A  ^Polypbone  or  Tolyacouftic  is  an  inftrumenr, 
fo  ordered  that  one  found  may  be  heard  as  many,  either  of  the 
fame  or  a  different  note^  infomuch  that  whoever,  iites  this 
inftrument^  will  at  the  found  of  a  £ngle  viol  feem  to  hear  a 
whole  concert,  and  all  true  harmony  ^  by  which  means  thia 
idlniment  has  much  the  advantage  of  the  polyfcope. 

Refleded  vifion«  which  is  always  made  with  ref{>e£l  to  the 
obje£i,  hath  been  improved  by  the  invention  of  looking  glai&a 
and  polifhed  metals,  whether  plane,  concave  or  convex,  of  fe« 
voral  figures,  and  placed  at  determinate  diftances:  In  like 
manner  refleded  audition  or  hearing,  which  is  only  made  by 
the  oppofite  body,  may  be  improved  Dipcontriving  leveral  forts 
of  artificial  echoes  5  for  in  general,  any  found  falling  direflly 
or  obliquely  upon  any  dcnic  body  oi  a  fmoorh  ilirlucc,  vvlie- 
thcr  plane  or  arched,  is  reflc-:l:ed,  or  echoes  more  or  leli  j  but 
if'  the  found  be  propagated  parallel  to  the  furface  of  the  denie 
body,  there  will  be  no  cchoj  and  alio  if  the  furface  of  the  op- 
puiingbody  be  uneven,  the  air  by  reverberation  will  be  put 
out  of  its  regular  motion,  and  tlie  lound  be  thereby  broken  and 
cxtin^uilhed^  fo  that  tho'  in  this  cafe  '^Ifo  the  air  be  reHe^^kd, 
yet  found  is  not  refle(51ed,  ncr  is  there  any  echo^  it  echoes 
more  or  Icfs,  to  fhcw,  that  when  all  things  are,  as  is  before 
defer ibed,  there  is  flill  an  echoing,  tho'  it  be  not  always 
heard  ^  either  becaufe  the  dire^  found  is  too  weak  tojic're* 
fleded  tohimthat  made  it  5  or  if  it  is,  yetfo  weak,  that  without 
the  help  of  a  good  Otacotifiick  it  cannot  be  perceived  ;  or  be- 
caufe he  flands  in  a  wrong  place  to  receive  the  reBe^ed  found, 
which  pafles  over  his  head,  under  his  feet,  or  to  one  fide  of 
him  ^  which  therefore  may  be  heard  by  a  man  flandingin  that 
•  Vot.  n.  I  i  place. 
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place,  where  the  rcflcfVed  found  will  come,  providing  no  is- 
tcrpofing  botly  gj  intercept  ir,  but  not  by  him  that  produced  ir. 

I'hcfe  echoes,  like  rtilwctcd  vilion,  may  be  produced  ieve- 
r.il  v.vays;  as,  i.  A  plane  obftacle  reflects  the  ioumi  in  its  due 
tone  ai.d  loudnels^  it" allowance  be  made  tor  the  proper t ion ible 
clecreafc  of  the  Icund  according  to  its  diftance.  i.  A  cunvex 
(jbftacle  repels  the  found  mlentibiy  fmaller;  but  fomewhat 
(juickcr,  tlio*  vvealcer,  than  oiherwil'e  it  would  be:  3.  A  con- 
cave obltacie  echoes  back  the  Ibund  infenfibly  louder,  ilower, 
tho'  ftrongcr,  and  alio  inverted  5  but  never  according  to  the 
order  of  words  3  nor  docs  it  feem  poffiblc  for  the  art  of  man 
to  contrive  a  iiDgle  echo,  that  Aiall  invert  the  {blind  .apdcepe^l 
backwards^  becaufc  then  the  words  lail  fpoken,  that  is,  wnich 
do  iafl  meet  with  the  oblhicle,  muft  be  repelled  firft,  which 
is  impo(&blej  for  where  in  the  mean  time  Ihoold  the  Arft-  > 
wprds  be  concealed  ?  yet  in  complicated  or  compouAd'  echoes,  ^ 
where  many  receive  from  one  another,  liich  a'tmnjg  might  be  | 

dible :  Fr6m  this  determinate  concafitjr  of  thefi-  r6fleftin|i  1 
tes,  it  happens,  that  fome  oT  them  from  a  cercaih  dfiAftnc^ 
tff  portion,  will  echo  back  but  one  detemiinftte  note,  and  from 
no  other  place  will  they  reflet  any,  becaule  of  the  undue  po- 
firion  of  the  lounding  body  ;  The  echoing  body,  being  removed 
farther  tuF,  rcH.cls  more  of  the  found,  than  when  nearer;  and 
this  is  the  reafbn,  why  Ibme  echoes  repeat  but  one  fyllable, 
fome  one  word,  and  lohie  many  :  Echoing  bodies  may  be  fo 
contrived  and  pkced,  as  that  refleding  the  found  from  the  one 
TO  the  other,  either  dire^^ly  and  mutually,  or  obliquely  and  by  ' 
fu;:ccuion,  out  of  one  found  many  echoes  will  be  produced  j  | 
wh3ch,  in  the  fiift  cafe,  will  be  all  together,  and  Ibnievvhat 
involved  or  Iwallowed  up  of  each  other,  and  thereby  contulcd  ; 
in  the  other  they  will  be  dUlinct,  fcparate  and  iuccoeding  each 
other,  as  in  moft  multiple  echoes:  Moreover,  a  multiple 
echo  may  be  made,  by  fo  placing  the  echoing  bodies^  at  une- 
qual difllanccs,  as  to  reflc^l  all  one  way,  and  not  one  on  the 
other;  by  which  means  a  manifold  fuccefllve  fcmn4  will  be 
heard;  as  oiie  clap  of  the  hands  like  many;  one  Ufa  like  a 
laughter ;  one  fingle  word,  like  many  of  the  fame  toiie  an^ 
accent;  and  fo  one  viol  like  many  of  the  fiqie  kind,  imitating 
each  other :  Furthermore,  echoing  bodies  may  be  G>  ordereOy 
|hat  from  any  one  (ound  given,  they  fhall  produce  man^ 
echoes  different  botK  as  to  their  tone  and  intention;  by  this 
means  a  mufical  room  may  be  lb  cuuuived,  that  not  only  one 
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inftrument,  played  on  therein,  ihail  feem  to  be  many  of  the 
fame  fort  and  fize,  bat  even  a  concert  of  ibmewhat  ditfcrcnc  . 
oocs^  only  by  placing  certain  echoing  bodies  fo,  as  that  any 
«ote  played  ttml  be  retoraed  by  them  m  thirds,  6fihs  and  , 
eigbtm:  JPor  ttnproiring  ibu  noble  icienco  the  iodiowing  prb- 
-bkms-are  propofed. 

I.  To  malce  tke  kaft  found,  by  tlie  help  of  inflruments  as 
loild  a«  the  greafeft^  a  whifper  to  become  as  loud  as  the  t»- 
|>erc  of  a  candon  ^  by  the  lielp  of  this  problem,  themoft  mt- 
aate  (bunda  in  ntfufie  may  be  clearly  and  dtftinflly  heard, 
a.  To  propagate  any  tbe  Icaft  fetind  to  the  greateftdiftance  ^  by 
itteans  of  this  problem,  any  lonnd  may  be  conveyed  to  any 
diftance,  -and  conieqitently  heard  at  any  diftance,  within  a 
certain,  tho*  very  large  fphere  :  Bcfides  by  this  means  a  wea- 
ther-cock may  be  fo  contrived,  as  that  vviih  an  ordinary  blall 
of  wind,  it  fhall  cry  or  whiftlc  loud  enough  to  be  heard  many 
leagues  off;  which  may  be  found  ot  lt>mc  ufe,  not  only  for 
pilots  in  very  tempeftuous  weather,  when  light  houfes  arc 
rendred  almoft  ufeieisj  but  alfo  for  the  meaibnng  the  llrength 
of  winds,  if  allowance  be  made  for  their  dififerent  moifiure ; 
for  the  drier  any  wind  is,  the  louder  n  will  whiftle,  Ctereris 
'Paribf^s-^  bccaule,  befides  the  Itren^rn  :ind  drvnefs  of  winds  or 
breath,  there  are  a  great  many  other  things,  that  concur  to 
the  increafe  of  magnifying  founds,  pro<^uccd  by  them  in  an  in- 
iirumeni  exposed  to  their  violence,  or  blown  into.  That  a 
(band  be  conveyed  from  one  didant  place  to  anocber,  {b  as 
Slot  ft>  be  heard  m  the  middle  j  by  the  help  of  this  problem,  a 
man  may  talk  to  his  friend  at  a  very  confiderabk  diftance,  ib 
that  thole  in  the  middle  ^ace  fliall  hear  nothing  of  what  pal- 
fes  betwixt  them. 

« 

Qifervafioni  on  the  Midland  Salt-Spriogs,  ^c.  hy  fDr.  Lifter. 

Phil.  Trani:  N  ^  1 5 .  p.  489- 

AT  Norrhzvicb  in  Cbejhlre,  upon  the  U'esver,  there  arc 
four  pus  abounding  m  brine,  which  manifelily  fmcll  of 
fulphur,  and  with  galls  become  black  like  ii,k  ;  here  thfliy  ufe 
fand-pan^,  which  arc  let  down  into  the  corners  of  the  j^rcat 
iron-boilcrs,  before  the  fait  Ihoots  into  c;rains,  which  faftcii 
on  the  land ;  befides,  there  arc  thick  (lone  flikcs  raifed  from 
the  bottom  of  rhe  laid  iron  boilers  once  a  week  :  It  is  to  be  ob- 
lervcd  that,  within  half  a  mile  of  thefc  brine-pi'-s,  at  Aiar" 
berry  a  ialt  rock  was  found  in  borinc^  for  coals  with  the  auger: 

At  Mortkwkift  Middkwkh,  as  alio  sit  Nanrjoicl/^  and  3}\ 

i.i  a  ahrg 
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along  the  JVervrr,  which  are  places  many  miles  diftant,  if  you 
fink  on  either  iide  of  the  river,  you  will  fcarce  mils  of  brine  • 
but  yet  It  IS  a  chance,  whether  it  will  be  Itrong  enough  to  boil 
und  turn  to  account^  and  for  this  rcafon  their  pits  fometiines 
fjiil  rhem  to  their  great  lofs,  by  a  linall  frefli  fpring  breaking 
into  themi  and  iometimes  the^^eritfelf:  KiNantmch^  there 
is  one  large  brine-pit,  whole  water  fmells  at  if  corrupted,  or 
like  lulphur,  but  very  flron^ly  after  a  few  days  forbearing  to 
draw  it  5  It  becomes  inky  with  galls ^  and  yields  a  white  land 
or  ftone,  adhering  in  the  manner  of  thin  fcales  to  the  bottom 
of  the  iron- pans,  wherein  the  brine  is  boiled :  The  water  of 
Wefton  brine-pit  near  Stafford  ftinks  like  rotten  eggs;  widi 
galls  it  becomes  iiiddenly  inky;  and  a  fmall  quantity  of  it 
purges  and  vomits  viol^tly ;  they  u(e  fand-pans  to  catch  the 
white  fand,  and  there  are  alio  flakes  of  ftbne  raifed  from  the 
bottom  of  the  great  iron  boilers :  The  upper  Wich  or  brme- 
pit  at  Uji'oirjiHch  in  ll'orcefterfiire  is  very  neatly  kept,  and  ex- 
ceedingly drawn,  becaufc  of  the  number  of  propictors,  and  its 
fmallncls;  here  the  fait  is  boiled  in  fmall  leaden  pans,  and 
there  is  not  the  Icaft  grain  of  fand,  which  either  falls  before 
the  arainingof  the  fait,  or  adheres  to  the  bottom  of  the  pans, 
notwithftanding  the  contrary  has  been  affcrted-  and  therefore 
this  brine  being  naturally  without  (iind,  it  muil  yield  the 
more  wJiolcibme  fait :  The  lower  pit  at  the  ]sictherivich  in  the 
fame  town  has  but  one  propietor,  and  is  therefore  iefs  drawn, 
yet  it  is  conftantly  and  well  wrought;  and  no  fand  is  found 
therein;  the  water  of  thefe  pits  ftinks  like  rotten  eggs,  efpe- 
cially  after funday's  reft;  and  if  flefh  is  pickled  therein,  it  will 
itink  in  12  hours;  and  yet  the  fait  boiled  from  thefe  pits,  is 
accounted  »he  very  beft  inland  fait  in  England:  The  author 
oblerved,  in  a  ditch  oyer  againft  the  Netbermch-Houfe^  the 
water  ftanding  with  a  tvhite  Icum,  as  at  the  fulphur  fpaws  in 
Torkjbire'^  and  he  addit  hy  way  of  corollary,  i.  That  all  the 
Torhpite  wells,  called  mlphur  fpaws,  are  no  other  but  fo 
niany  brine-pits,  and  if  they  were  well  drawn  and  wrought, 
wouUl  be  as  little  ofFcnlive  in  fmell.  z.  That  this  llone  pow- 
der is  alio  to  he  found  adhering  to  the  iron-pans,  where  the 
fca  water  is  boiled  into  fait,  as  it  is  at  Shields  in  the  bifhoprick 
of  ^Durham  \  and  it  is  to  be  obierved  that  this  fand  fails  to 
the  t'Ottom  before  the  falf-,^rains ;  and  tliis  is  alfo  the  cafe  in 
all  otlier  mineral  falts,  whofe  brink's  upon  boiling  do  ever  let 
this  ftony  matter  firft;  the  oker  fails  in  powder  upon  the 

fktii  boiling,  but  the  Cakarius  riic^  and  flakes  like 

"   "   ' '       '  wafers. 


Digitized  by  Google 


t 


Royal  SociBTy.  ^5? 

.wafers,  which  yet  falls  in  powder  by  froft.  3.  This  ^one- 
pewder  irrigated  with  fair  water,  and  Kept  moift,  does  yield  an 
immature  lalt  of  an  uncommon  figure.  4.  Nofwithitanding 
the  great  affinity  between  the  fait  of  the  Midland  brine- pits^ 
which  ia  common  fatty  and  fca  falt^  there  is  a  fpecific  diffe* 
reoce,  which  Dr.  Lifter  firft^obferved,  and  which  makes  fea* 
water  a  water  of  ita  own  kind,'  and  ihews  that  none  of  the  pro- 
dttftions  of  incinerated  plants  aretruW  a  marine  faltj  viz,  that 
die  angles  of  ciyftals  ofcommon  fait,  ooiled  from  the  Midbmd 
hrine-pits,  as  alio  of  Sah^mm^^  or  rock4alt,  which  the  doflor 
takes  to  be  one  and  the  lame,  are  entire  $  and  fo  are  all  thofe 
lixiviated  marine  (alts,  fo  called  and  defcribed  by  Dr.  Grew  ; 
but  the  angles  of  the  cryftals  of  genuine  fearfalt  are  ever  fome 
of  them  cut  off  into  trianguLir  planes  at  one  of  the  fides. 

Dr.  Lifter  thinks  it  probable,  that  the  fea-watcr  was  the 
only  element  created  at  the  beginning,  before  the  creation  of 
any  animal  or  vegetable,  or  the  fun  itfelf;  but  upon  the  crea- 
tion of  thefe,  the  frefh  water  had  its  rife  accidentally 5  becaufe 
it  owes  its  being  in  great  part  to  the  vapours  of  plants,  the 
breath  of  animals,  and  the  exhalations  raifed  by  the  fun:  Now 
that  the  fea-watcr  is  made  frefh  by  the  breath  of  plants  grow- 
ing in  It,  he  thus  demonftrated  j  he  took  a  long  glafs  body,  and 
filling  it  pretty  full  of  fea-water,  taken  up  at  Scarborough ^  he 
put  therein  coinmon  fea-weed,  freih  and  new  gathered,  feme 
with  the  roots  naked,  and  fome  growing  out,  and  adhering  to 
(tones ^  the  glafs  body  being  full,  he  pat  thereon  ahead  with 
a  beck,  and  adapted  a  receiver  thereto,  without  any  lute,  or 
clofing  the  joints  $  from  thefe  plants  there  daily  diftilled,  tho* 
in  a  fmall  c^aantity,  a  very  frefh,  fweet,  and  potable  water, 
without  any  empyreuma  or  unpleafant  tafte,  as  all  thofe' 
idiftilled  by  fire  neceflarily  hare :  And  this  he  takes  to  be  the' 
moft  natural,  eafy,  and  iare  way  of  having  fweet  water  from  the 
fca;  and  which  may  be  of  great  ufe,  even  to  fupply  the  ne- 
ceflity  of  failors 5  and  he  douots  not  but  there  may  be  f«>ur  J 
Ibme  other  plants  growing  in  or  near  the  Tea,  which  would 
better  iuit  the  cxpcnmcnt,  and  yield  frcfli  water  in  much 
greater  quantifies 5  llich  as  rock-iampire,  tl)c  k^li  kiiul,  or  the 
Sraffica  Marim,  &c. 

Amongft  the  known  fea-plants,  the  largoCTc,  or  Lentirufa. 
Marir.a  is  not  to  be  forgotten ;  this  grows  in  valt  quantities  from 
^6  to  18  de^.  N.  L.  and  cllewhcre  in  the  decpeflfeas:  And 
Dr.  Lifter  thinks,  that  from  the  dailv  and  conftant  breath  of 
that  plant  the  trade  or  ^(D/iV  winds  do  in  great  part  a  rife  3 
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bccflttfe  the  matter  of  that  wind,  coming  from  the  breath  of 
one  only  plant,  mult  neah  make  it  conftant  and  uniform  r 
whereas  the  great  variety,  ot  plants  and  trees  on  land  muft 
neccffsrily  facnilh  a  confufed  matter  ot  winds  :  Again,  thit 
Zevatit  htcezc&  are  briflteft  about  noon  j  the  iun  then  qaickaop 
ing  the  plant  moft,  and  caufing  it  to  breath  fafter.  gmd  mn^ 
vigoroufly :  As  for  the  direfuQii  ^  this  breeze  from  eaft  to 
weft,  it  may  he  owing  to  the  general  current  of  the  ibr  a 
cende  air  will  run  with  the  Itream  of  tArerst  Again,  cv^ 
plant  is  in  ibme  meafiife  an  heUotrope,  and  bends  it&lf  aad 
moves  after  the  fan,  and  conjfequcntly  emitsits  moors  to  that 
quarter  ^  fo  its  direaion  is  in  that  relpeS  alio  in  fome  meafare 
owing  to  the  courfc  of  the  fun.  • 

OU  ^Vitriol increafing  in  Weight  j  hy  2)r.  WiU.  iGpR  Pha, 

TranC  N**  I5<?.  p.  49<f* 

SOME  druggifts  have  accidcnrly  obferved  an  increafc  of 
weight  in  oil  of  vitriol  expoicd  to  the  air  5  and  the  induf- 
trious  chvmift  Mr.  Whirey  the  univerfity -operator  at  Os/ord^ 
had  a  phial  of  that  hquor  undop'd,  and  conllantly  running 
over:  but  fince  from  thence  no  true  clHmatc  of  the  juft  encrcafe 
could  be  collected,  Nov.  4Xh,  1(^85,  the  author  cxpofed  three 
drachms  of  oil  of  vitriol,  fo  far  dcpiegmatcd  as  to  burn  or  cor- 
rode a  ftrong  pack-thread,  to  the  air  m  a  marmalade  glali  of 
three  inches  diameter,  and  placed  iti  a  nice  pair  of  icales,  in  a  ^ 
room  where  no  fire  nor  fun  came ;  iu  iacreaie  for  feveii  natural  , 
days,  divided  by  le&  portions  of  time,  was  accordii^  to  liie 
feUowing  table* 
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From  the  i6th,  in  the  fuccefTive  fpices  of  24  hours,  each 
gained  one  of  the  number  of  grains  following  j  as  the  8th  natu- 
ial  day  gained  13  f,  tHe  next  12,  9,  7,  6,  5,  5,  4  i,  3,  3,  3,  3, 
4,  3  f  December  )  4,  4  t>  4>  3>  3,  C?^:.  ft  ill  irregularly  decreafing 
.  till  the  liquor  was  faturated:  The  diary  was  continued  to  Jan, 
4rb,  i68i,  when  the  mcrcafe  in  24.  hours  amounted  fcarcc  to 
half  a  grab;;  aiid.  probably  had  the  weather  then  been  dry,  it 
might  have  been  none  at  all,  or  rather  the  U^uor  might  have 
loft^  weight  before  it.  bad  ^iied :  Hence  it  is  obviout »  that 
die  mote  the  liquor  was  Tarorat^d*  the  lefs  was  its  daily 
increaie,  tho'  not  gr»diuilly  left  by  an  even  deiccnt  each  day; 
bot  Ibmetimea.far  two  or  mdre  natural  days  together,  it  wa» 
e»iftly  the  fame^  a  day  or  two  after,  lel$»  and  then  asatn  more 
the-  next  day  fbUowtng,  according  as  the  liaubr  ftooa  affi» Aed 
by  the  hoasand  dold,  drynefs  or  moifture  ot  the  weather,,  die 
different  time  of  the  day,  and  quarter  of  the  wind;  Tlius, 
upon  the  view  of  the  whole  diary  of  almoft  two  months,  it  ap- 
pcaredi  that  the  cncrcalc  vv«i^  aiorc  ui  a  ^oiil:,  laxnyi  niifty,  and 
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ibowy  feafon,  but  left  in  a  froily,  clear,  and  dry  one ;  as  alfcr 
that  It  was  more  in  a  cold  than  in  a  warm  air :  When  the  wind 
was  northerly  or  eafterly,  it  gained  lefi.  Ceteris  'Parihs 
than  when  foutherly  or  wtfteny,  and  was  lefs  in  the  day, 
than  in.  the  night :  The  primary  cau(e  of  this  phsenomenon 
&enis  tO)  be  the  moifture  of  the  air,  which  our  liquor, 
a  potential  fire,  imbibea  as  greedily,  as  aAual  fire  dbes 
the  Vifbuhm  of  nitres  yet  it  muft  be  allowed,  that  all  ilie 
odier  circumftances  of  ^eaibn,  juft  now  mentioned,  have  each  < 
their  particular  influences  in  di verifying  the  quantity  of  the 
cncreafe  5  thus  it  appears  by  the  table,  that  heat  alters  the 
prugreU  of  Hs  encreafe  j  for  on  Nov.  i4.th,  from  ii  m.  to  n 
f.  m.  at  which  time,  elpccially  towards  mght,  a  very  unufual 
and  troublelonic  heat  in  the  air  was  complained  of  j  in  12  hours  j 
the  gain  was  only  3  y  grains,  whereas  in  the  like  fpace  of  time  ] 
preceedmg,  it  was  10  f  grains,  and  in  that  juil  following  9  ; 
grains :  And  this  efFeft  iuu\\  be  expef^cd  from  heat,  fince 
thereby  the  moifture  might  rather  be  exhaled,  or  at  ieaft  fuf- 
pended,  agitated  and  intimately  mixed  with  the  fubilance  of 
the  air,  and  confequently  not  &  eafily  arrefted  and  entangled 
by  the  furface  of  the  liquor,  as  when  the  air  is  lefs  hot^  how-  ; 
ever  allowing  the  cSc6i  of  this  anomalous  accident,  at  a  time  . 
of  the  year  when  Ieaft  expeded,  and  confidering  that  moft 
commonly  heat  keeps  even  pace  with  the  feafon  of  the  year,  J 
depending,  as  to  its  temper,  for  the  moil  part  on  the  nearnefs  \ 
or  remoteneft  of  the  (an,  we  may  lafely  conclude  moifture  to 
'  be  the  chief  and  only  cauie  of  the  inereale  of  weight  in  oil  of 
vitriol^  fince  iii  dry  clear  weather  it  conftantly  increales  lefs 
than  in  moift  and  cloudy  5  the  circumftancc  of  heat  or  cold  ■ 
remaining  the  fame  mboth:  The  air  doubtlefs  has  preat  va-  ^ 
riety  of  different  lubftanccs  floating  therein,  ibme  particles  ' 
whereof  adhere  to  this  body,  and  Ibme  other  to  that,  accord-  1 
ing  as  cither  is  peculiarly  dilpoled  to  receive  one  fort  rather  j 
than  another;  thus  on  mortar  in  the  joints  of  old  walls  and 
v-mlts  a  peculiar  kind  of  fAt  is  formed  by  corpufcles  attra<51-ed  ! 
irom  the  air;  and  a  deal-board  llielf,  moilfencd  only  with  the 
liquor  of  fixt  nitre,  has  acquired  cryftals  of  a  perfcd  inHajn- 
inable  nitre,  by  regaining  the  proper  acids  from  the  air  ^  and<a 
phial  half  filled  with  oil  of  tartar  ^er  fDeliquiurf,  has  been  bc- 
tet  above  the  liquor  with  peculiarly  figured  cryftals,  and  at 
the  bottom  with  nat  cryftalhzed  plates  ot  fair,  which,  without 
flame,  crackled  on  a  live- coal,  and  left  behind  a  Cah:  ^  and  it  is 
well  known  that  colco|)iar  of  vitriol,  reimpregnated  by  the  air. 
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wiJJ,  by  a  frefh  (lin-illation,  yield  its  proper  acid  asatfirft: 
But  to*  be-  more  certain  m  this  point,  he  diliilled  oif  the  new* 
gained  fubltance^  at  iirft,  it  came  over  as  inlipid  as  clear  wa- 
ter^ and  urging  the  fire  farther,  the  drops  proved  four,  and 
the  remaiiUDg  oil  in  the  retort  was  altogether  as  corrofivc  as  at 
firit  5  whence  wc  may  infer,  that  what  the  air  affi>rded  was 
mere  water:  As  to  the  quantity  of  the  whole  encreafc,  it  cAn** 
not  be  determined  by- any  general  rule,  fincc  it  varies  accord- 
ing to  the  different  ftrength  of  the  oil  of  vitriol  j  for  it  appears 
by  the  table,  that  the :  more  .dilated  the  iiquor,  the  lefs  at- 
tnfiive  it  proved;  and  tbat\ employed  in  this  experiment, 
which  was  highly  dephlegtnated,  gave  a  triple,  and  more  than 
i  of  its  firft  weight,  amounting  in  all  from  3  to  9  drams  and' , 
50  grains  before  it  came  to  a  Itand;  which  proportion  of  en-* 
create  was  confirmed  in  leller  quantities  alfj  3  as  3  grains  in- 
creafed  to  more  than  9  grains,  io  one  grain  gave  the  vveiglit  qi 
Ibmething;  more  than  3  grains,    iiut  befides  the  ftreni^th  of  the' 
liquor,  there  arc  other  circumftances;  as  thefeafon  of  the  year, 
and  pofition  of  the  place,  which  will  certainly  caufe  fomc  alrc- 
ration  ;  thus  our  liquor  will  gain  more  m  winter  th  in  fummcr, 
more  in  a  cellar  and  a  room  without  fun,  than  in  a  room  not  To 
qualified :  Ail  thefe  circumllances,  which  relate  to  the  quan- 
tity, will  alfo  influence  very  much  the  time  of  thcincrcafe; 
bu  t  what  makes  the  moft  peculiar  and  principal  variation  in 
this  point,  is  the  proportion  of  the  furface  to  the  bulk  of  the 
liqoor^  fi>r  the  greater  or  fmaller  the  furface  is,  the  quicker* 
or  Hower  the  encrea&$  thus  3  grains  dropt  and  diffaled  to  near 
i  inch  breadth  on  a  pic;ce  of  glafs,  gained  3.  grains  jn  6  hours  ; 
I  grain  in  6  more;  1 1  grains  in  11  hours  more^  in  the  next 
la  faonrs  it  gained  j  grain,  and  in  the  laft  iz  hours  it  gained* 
verj  little  that  was  obfervable;  ijb  that  in  lefi  than  4.8  hours, 
having  more  than  triple  its  weight,  it  was  for  {bme  time  fully 
iaturated,  till  rainy  weather  added  f^jniething  more:  But  to 
difcover  more  nicely  what  inuucncc  tl^  proportion  of  furface 
has  in  promoting  ur  retarding  the  encreafe  gf  weight,  Mr.  Gold  • 
expofcd  in  the  fame  room,  and  to  the  iame  temper  of  the  air,' 
about  3  drams  of  the  faid  oil  of  vitriol  in  an  open  fl  it  glafa 
one  inch  broad,  bcinj^  only  ^  of  the  diameter  of  that  glafs  ufed  * 
at  firfl  u  ith  the  like  quantity  -  ihc  rciii.lt  was,  that  whereas 
the  other  f  jrface  of  ;  inches  diameter  gained,  as  in  the  table,  ^ 
near      grains  the  firft  <J  hours,  this  lels  furface  gained  a  very 
little  more  than  a  grains,  in  the  fame  fpace  oF  time :  Now 
fincc  the  areas  of  circles  are  to  cachjoth^r  as  the  fquares  of 
Vol,  II         *  K  fc  theil 
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their  refpcftivc  diameterA^  as  t,  the  i^uare  of  the  Icfs,  is  to 
^,  the  fquare  of  the  diameter  of  the  greater  glafs,  fo  was  thd 
weight  of  a  little  more  than  2  grains  gained  in  the  narroweft 
glafs,  to  near  19  grains  gained  ini  the  broader  |  wherefere/the 
time  of  encreafing  bears,  at  near  as  ^aii  be  emfiedi  anexafi  ' 
proportion  to  the  fhrface  of  the  liquor  expodeoi  and  the  lijvor 
in  the  Icffer  glafs  having  but  |  part  of  the  fur&ce  of^ the 
greater,  could  not  be  laturatcd  under  p  times  as  many  days  as 
the  greater. 

By  the  oil  of  vitriol,  the  moifture  and  drynefi  of  the  air 
may  be  cftimated;  for  when  it  is  faturatcd  in  the  moifleft 
weather,  it  afterwards  retains  or  lofes  its  acquired  weight  as 
'the  air  proves  more  or  Icfs  moiil^  thus  the  one  grain  above- 
mentioned,  after  Its  full  cncreafe,  often  varied  its  equilibrium 
a  little ;  viz.  in  dry  weather,  the  weights,  in  moilt,  the  liquor 
did  conftantly  preponderate,  and  that  fo  fenfibly  that  the 
tongue  of  the  balance  i  f  inch  long  defcribed  an  arch  of  varia- 
tion to  f  of  an  inch  compafi^  even  with  that  little  quantity  af 
liquor^  fo  that  if  more  liquor  expanded  undeir  a  large  (iirteee 
'  be  ufed,'  the  minuteft  alteration  of  weather  muft  needs  more 
'  ^onfiderably  a£fed  it»  and  a  bare  pai^  of  fcales  will  ^lSotA  a  hy- 

8ro(cope  as  nice  perhaps  as  any  yet  known  $  Thi^balaoce  may 
e  contrived  two  wavs  5  either  foch  whdfe  centre  pm  fliosrld  be 
in  the  middle  of  the  beam,  with  a  very  flender  tapering 
tongue,  of  a  foot,  or  a  foot  and  a  halTlong,  pointiiig  to  the  dwifiona 
on  a  broad  arched  plate,  fixed  above  in  the  checks 5  or  elfc  thcf 
Icale  vvith  the  liquor  may  be  hung  to  a  point  of  the  beam  very 
jiear  the  pin,  and  the  other  extremity  made  to  long,  as  to  de- 
fcribe  a  large  arch  on  a  board  placed  conveniently  for  that  pur- 
pofe  ^  the  Icale  in  either  may  be  a  concave  glaft  of  four  or  five 
inches  diameter :  Laftly,on  thedivifion  of  the  arches  Ihould  be 
infcribcd  the  different  tcnipcraturc  of  the  air  fhewn  by  the 
Jiquor  :  And  it  is  probable  that  oil  of  in] phnr  per  Campmam^ 
as  alfo  oil  of  tartar  per  "Ueliquium^  and  the  liquor  of  fixt 
nitre,  Cf^^.  may  fucceed  as  well :  A  hygrofcopc  may  be  made 
of  a  viol-Aring  running  upon  puUies^  and  fufpending  a  bidict, 
fixed  to  the  fhorter  end  ot  an  index,  whofe  other  extremity  it 
fb  long,  as  to  defcribe  a  long  arch,  by  the  falling  and  riling  of 
the  bullet,  upon  the  ftretching  and  fhrinking  of  the  firing^ 
which  would  be  more  pice,  if  the  index  wAa  faftened  to  £9 
f^tre  of  the  la(t  pulley. 
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TH£  famth  4if  die  Q^yrim  is  foiphur,  ,aiid  it  natur&Uy 
tmket  fire  of  it<Uf  ^  again,  the  material  caule  of  thander» 
l^^htfiing  aidd  earthquakes,  is  one  and  the  fame ;  viz.  the  in-^ 
flamfflable  breath  of  the  'Pyrites^  the  difference  is,  that  one 
is  fired  in  the  air,  the  other  under  ground  ^  for  what  is  burnt 
with  lightniiig  fniclls  of  brimilone^  and  in  earthquakes  the 
falphureous  liench  of  waters  is  perceived  before  earthquakes, 
and  of  the  air  itfclf  after  them  :  They  alfo  agree  in  the  manner 
of  their  noifc  5  the  one  rolling  and  rattling  thro'  the  air,  and 
the  other  fired  under  ground  in  like  manner  moves  with  a  de- 
fultory  noife :  That  the  earth  is  more  or  lefs  hallow,  is  made 
probable,  hy  what  is  found  every  where  in  the  mountains,  viz. 
natural  cavities  or  chamben,  which  the  miners  of  the  north  call 
Self 'Of ens -J  thefe  they  fieqoently  meet  with,  fome  vaftly  great, 
and  others  Ieft»  nmnmg  in  fmali  finus's:  Many  of  them  open 
to  day-liffkt,  at  Vcdki^-boky  or  Ohey-bok^      Agaito  the  great 
and  fmallflreaffla,  which  arifc  from  under  mountain!,  do  evt« 
dance  their  faoUowneftf  that  theie  fubterraneooB  cavities  are  af^ 
certain  times  and  at  certain feafons  fall  of  inflammable  vapomii^ 
the  dampa  in  mines  faflBcientlv  teftify  $  and  that  the  Writes 
akme  of  all  known  aunerals  yields  this  inflammable  vapour,  ia 
liiehly  probaUe  for  the  feUowing  feafons :  t,  fiecaufe  no  mine* 
ralorort  whatlbever  is  fulphnreous,  bat  as  it  is  wholly,  or  in 

J art,  ft  Vyrites^  and  many  of  the  Englijb  Ibifils,  which  hold 
rimftone  are  alfo  found  to  contain  iron.  %.  Becaule  there  is 
but  one  fpecics  of  brimftone,  at  leaft  herein  England'^  and 
fince  the  i^yritei  alone  namrally  yields  it  5  it  is  but  rc  ilonable  • 
that  wherever  brimdone  is  found,  tho'  in  the  air,  or  under 
ground  in  vapour,  to  think  that  that  alfo  proceeds  honi  it: 
The  Sulphur  Vivum  or  natural  brim  (lone,  which  is  iound  in  and 
about  burning  mountain'?,  is  certainly  the  eftc£ls  of  fublima- 
tion,  and  thole  great  quantities  ot  it  fiid  to  be  found  about  the 
ftirts  of  volcano's,  is  only  an  argument  of  the  long  duration, 
and  vehemency  of  thofc  fires  5  and  tho'  Sulphur  Vivum  or 
rough  bfimilonei  as  tfaey  call  it,  from  HbcIa  and  Italy  be 
opaque,  and  agree  not  with  the  tranfparent  and  amber  like  tSv/* 
fhur  Vivttm  of  the  ancients  3  yet  it  does  not  follow,  that  that .  ^ 
aUo  was  not  produced  by  fublimatido  |  no  more  than  that  the 
SalUSiteSf  or  water-wrought  ftone,  is  not  £>  made,  becauie 
fi>me  of  it  is  opake  and  fome  cryftalline :  But  podibly  the  ^Py* 

K  k  a  rites 
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rites  of  the  vulcano's  may  be  more  fulphureoua  dian  ours ;  and 
it  is  plain  that  lome  of  ours  in  Bnghni  are  very  lean,  and 
hold  but  little  fulphur,  others  again  a  great  deal^  and  this 
may  be  one  reafon,  why  England  is  fo  little  troubled  with 
earthquakes,  and  Italy  and  almoft  all  the  MMtpran^an 
coafts«    very  much ;  Another  reafbn  is  the  paucity  of  VfriteS' 
in  Englani'j  beiides.  the  labterraneoos  cavities  are  finaU  and* 
few,  compared  to  the  vaft  vaults  in  thofe  parts  of  ikbe  world  $ 
which  is  evident  from  the  fudden  difappearance  of  whole 
niountains  and  iflands :  There  arc  indeed  other  inflammable 
minerals  helices  the  pyrites but  by  the  providence  of  God, 
not  to  be  tound  in  Englandy  nor  m  any  i^uantity  in  any  part 
of  the  world,  and  they  are  very  poifonous,'  as  orpiments;  and 
they  are  all  ipecificilly  difVin£i  from  bnmllonc,  which  no  ore  . 
but  iron  yields,  as  orpiments  are  all  from  gold  ore  j  and  by  the 
.  bye,  lome  authors  have  affigned  this  as  a  good  reafon  againll 
any  medicine,  that  fVial!  be  made  Irani  gold  (however  fond  we  . 
m^^y  be  of  an  jiurum  ^Potabile)^^^  having  naturally  a  delete-- 
ricus  quality :  It  may  be  objeded  that  no  body  is  kindled  by  , 
itfelf  3  but  it  lecms  to  be  apparently  otherwiie  5  for  vegetahiei 
will  heat  and  take  fire  of  themfeives,  as  in  the  frequent  in- 
ftance  of  wer  hay;  and  animals  are  naturally  on  fire,  and 
men  do  alio  fufHciently  demonftrate  it,  when  in  a  fever; 
and  amongit  minerals,  the  ^PyriieSf  both  in  grofs  and  in  va- 
pour,  is  aftually  fired  of  its  own  accord  $  and  damps  naturally 
uke  fire  of  themlelves:  A^ain»  the  vulcano's,  all  over  dhie 
world,  argue  as  niuch^  for  it  is  very  probable  that  they  are 
mountains  confiftina  m  a  great  meafure  cfiPynteSt  as. appears 
by  the  quantities  ot  fulphur  thence  fublimed,  and  the  applica* 
tion  of  the  load-ftonc  to  the  ejcded  cinders. 

Effe6l  of  Lightning  on  the  Compafs  of  a  Ship*  Pbil. 

Tranll  N*  157.  p.  520. 

^ULT  24th,  if>8i,  the  Hup  called  the  Alhmarle,  beinsj  a 
J  hundred  leagues  irom  cape  Cod  in  latitude  48^,  Jibout  three 
o*jlock  in  the  attcrnoon  met  with  a  thundcr-ftorm  3  the  light- 
ning burni  rhe  main-top-fail,  fplit  the  main-cap  in  pieces,  rent 
the  mail  quite  thro'  ^  and  there  was  in  particular  one  dreadful 
clap  of  thunder,  with  which  fomething  fell  from  the  clouds 
upon  the  liern  of  the  boat,  which  broke  into  feveral  froail 
,  pieces,  and  fplit  01^  of  the  pumps,  the  other  pump  being  alio 
much  damaged;  it  was  a  bitumuious  matter,  and  much  cw  the 
fmeli  of  fired  gun  powdcr3  it  continued  burning  in  the  ftcm  of 
•      •  the 
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Ike  boat,  and  it  could  not  be  extingaUhed,  till  all  the  matter 
#tt  coK^fumed  "When  night  came  on,  they  perceived  by  the 
it$H  t&at  their  eompafles  were  changed  5  the  north  poilbt  of  the 
cpmpafs  in  tliie  binacle  wa^  tqirned  clear  fouth  ^  there  were  two 
other  compa&s'unhung  in  die  locker  in  the  cabltto,  in  one  of : 
which  the  nbrtii  poipt'^mod  ibuth,  like  that  in  the  binacle  5  as 
for  the  other,  the  north  point  ilood  weftj  fo  that  they  failed  a . 
thoufand  leagues  by  a  needle,   whofe  polarity 
changed  3  the  glals  of  the  compafs,  whole  needle  the  lightiung 
ciufcd  to  point  weftward,  being  broken  after  it  was  brought  to 
Me^jyJ^nghnd^  by  the  air '«  coming  to  it,  it  vyhqliy  loft  its  virtue. ' 

2ie^rodu£ii0n  ^^  S^^  by  Ur,  Fred.  Slare. 

.;  Phil.  Tranf.  N**  157.  p  523. 

IT  is  generally  obierved  by  thofe  that  have  been  fubjc6l  to 
the  ftone  in  the  bladder,  that  pains  in  the  kidneys  were  the 
antecedeht^f  which  intimate  th^^  foundation  to  have  been  firft 
laid  there  $  the  manner  of  its'growth  in  the  bladder*  obvious^ 
Ae  'iiiin6>  by  fome  calle^lj  j^rii^^y  being  foo  highly  fated  or 
impregnated  with  a  ponderous  matter^  precipitates  the  fame  at 
certain  times  on  the  b^fis  and  internal  furfacerof  ibe  bladder  &  ' 
but  that  the  urine  only  at  Ibsie  ititi^tals  is  difpofed  to  let  fall  / 
this  matter,  ieems  probable  from  thi^  obiervatio^^  that 
the  concrete  xonfifts  of  ieveral  fphericai  farfaces,  or  round 
incruftations,  which,  like  fo  many  diftkff  ifiells,  may  be 
fcpiirated  from  eacji  other 5  befidcs,  thefe  incruftations  arc 
obierved  to  be  very  uneq^ual,  fome  much  thicker  than  others; 
an  argument  that  the  urine  continued  much  longer  dilpofcd 
to  let  fall  this  calculous  matter  at  one  time  than  at  another  j 
or  elle  that  it  abounded  more  at  one  time  than  at  another  in  this 
ponderous  precipitate,  and  fo  overlaid  it  with  a  thicker  cruft  in 
a  fliorter  time:  If  we  examine  the  caufes,  that  have  been 
ai^igned  to  the  produ6cion  of  this  concrete;  heat  m  the  kid- 
neys cannot  be  allowed  a  probable  eiticient  caufe;  a  much 
more  intenfe  heat  th^n  is  poHible  to  be  found  here,  being 
neceflkry  to  make  bricks,  or  bake  faod  and  earth  into  (lone  : 
Nor  is  It  necefiary  to  derive  the  material  caiife  from  fuch  a  * 
flitny*  ropY)  or  mucilaginous  difpoHtion  of  the  humours  that 
may  perhaps  coagulate  and  harden  into  a  flone  5  fuch  a  viicous 
nrtne  being  leis  apt  to  precipitate  this  gritty  matter  than 
thinner  and  more  limpid  urine 5  for  where  the  urine  has  often 
beenfoond  lb  ropy  andftriqgy^  as  upon  the  applicatiop  of  a 
iiick  to  draw  oat  into  threads,  yet  no  fymptomsof  the  fiohe 
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h»yc  cfer  been  4i&m€mi  eiditr  in  die  kidneys  br  bidder 
fiscb  peiibns:  Nor  it  it  probable,  that  an  acid  meeting  viA 
an  alcali  conftit«t68  to  film  and  fiilid  a  eoncretCi  it  not&eming 
ble  that  an  acid  fliould  make  tfait  connexion,  iince 
nothing  but  uckU  will  caufc  the  leaft  folution :  We  may  alfo 
except  againfl  the  experiment  of  coagulation,  upon  the  mix- 
tures of  highly  rectified  fpirit  of  urine  and  wmc,  which,  if 
warily  managed,  will  make  a  Coagulum  with  iuch  expedition, 
as  fccms  very  ft  range  and  furprimig;  and  yet  thi6  concretion 
will  be  eafily  diflolved  by  watery  in  like  manner,  if  cither  of 
the  fpirits  abound  much  in  phlegm,  there  will  enfue  no  coagu- 
laiioo^  but  the  humours  ot  the  human  body  contain  too  mucb 
water  to.  admit  fuch  an  effb^^  even  in  conftitutions  that  have 
accuilomed  themielve^  to  very  highly  rectified  lpirits|  befide^ 
lnories,  doga^  and  other  aiiimali»  that  drink  no  wine,  are  not 
freefiriDm  this  gritty  cementation)  and  upon  diftillation,  thia 
matter  was  never  obfervcd  to  affi)rd  one  drop  of  vinous  fpirits^ 
We  may  alio  qucftion  the  hypothefis  of  the  produ&ion  of  the 
ftone  by  petrefaftiont  ftones  are  fueh  fixea  bodiei  that  they 
^idd  nothing  npen  aiftillationi  unlefi  n  imail  qaantky  of 
uifipid  phleem  chance  to  riie  ;  nor  willdity  exhale  very  much 
in  an  open  nre;  whereas  we  may  volatilise  fix  parts  of  eight 
jof  our  calculous  matter,  and  obtain  falts  and  oils. 

The  chymifts  delcribe  the  concretions  of  the  body,  and  par- 
ticularly this  morbid  one,  by  calling  them  tartareousj  who  / 
conclude  they  have  fufficiently  accounteii  for  the  nature  of  a 
body,  if  they  can  but  call  it  Tartar^  which  muft  be  acknow- 
ledged to  confift  of  acid  and  fixt  falts,  called  alcaTizate,  and  of 
fbme  Caput  Mortuum^  tho*  it  be  very  little  in  proportion  to  the 
other  falts,  but  there  is  little  reafon  to  darken  its  nature  by 
that  denomination,  as  appears  by  the  following  anal yies 5  upon 
diftilling  an  ounce  of  Calculus  Humanus^  recently  cut  out  of  a 
body,  it  afforded  about  two  drachms  of  a  brown  fpirit,  nearer 
that  of  hartftiorn  than  urine  ^  ai^  putting  the  Caput  Akrtuum 
'  upon  the  coppel,  it  was  reduced  to  near  $  drachm,  the  rdl 
^  burning  and unoaking  away:  Again,  diftfUing  in^a  naked  fire 

a  ftone  that  weighed  two  ounces  5  the  vapour  came  oviN*  upon  - 
^  good  ftrong  fire,  and  fettled  in  the  form  of  falt^  without  aaj 
liquor,  of  which  only  a  drachm  was  preserved  ^  it  appeared  1 
very  btown,  and  tailed  bitter,  as  the  fiscid  oil  of  hartfliorn  and 
other  empyreumatical  oils  do:  In  order  to  try  whether  it  held 
any  fixt  fait,  by  boiling  and  evaporating  water  from  the  Caput 
MoTtuum^  there  was  none  found,  the  Ca^ut  Mortmm  weighed 
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one  ounce  and  fix  drachms,  io  that  it  only  ioil  two  drachms  io 
<(illillation>  that  i«,  only  two  drachms  came  over  the  helm; 
proceedii^  £irther,  and  placing  this  Caput  Morttam  apon  a 
tpft  in  an  open  fire,  where  it  bUmt  awajr  to  two  drachms  44^ 

grains ;  thtt  was  alfo  boiled  io  water,  to  lee  what  (alt  it  held| 
ut  it  fcarce  had  any  tafte  of  fait:  In  this  trial,  an  ounce  and 
difee  dracfasM  of  the  two  ounces  evaporated  in  the  open  fire, 
of  which  tbere  was  no  account;  in  order  to  lave  it,  there  was 

S laced  a  tanering  chimney  or  tnnnel  to  recciv.e  the  foioke,  as 
le  fire  and  a  pair  of  bellows  raHed  it,  which  fo  (ar  fucceeded^ 
that  above  two  drachms  of  this  fuliginous  fubilance,  and  Ibme 
drops  of  a  water  of  a  fictki  liline  tafle  were  caught :  The 
finokc  of  common  fires  yields  a  fublimatc,  wbofc  chemical 
principles  are  no  Icfs  confiderablc  taan  the  boditi  whence  they 
anfcj  for  it  was  found  not  only  to  contain  volatile  fahs,  oils, 
and  phlegm,  but  even  a  fait  io  near  to  common  fea-falr,  that 
it  /hot  into  cubic  figures,  much  like  that  obtained  in  an  analy-  ' 
fis  of  human  urine  ;  but  beciufe  ir  might  be  objected  that  that 
ialt  was  probably  nothing  more  than  the  common  culinary  fait, 
we  c<Miftantly  take  in  with  our  foodj  upon  diflilling  the  urine 
ofhorfts,  tliat  were  fed  with  bay  and  oats,  the  fame  fort  of 
iak  WM  obtained}  Now  if  we  compare  this  concrete  with  , 
tartar,  we  find  the  one  aifegetable  fair,  wholly  difiblvible  iti  ^ 
water,  the  other  fo  fiubbom,  that  ieveral  very  corrofive  men- 
ftrttitiiia>  that  will  eafilv  diffolyq  iron^  copper,,filver,  and  almoft 
any  thing,  will  not  maKC  any  impreffion  nere^  the  one  a£brds 
ahtde  Tolatik  (alt,  which  is  alcaliaate,  and  no  fixt  ifalt^  the 
other  gives  no  volatile  falt|  and  a  very  large  proportion  of  fixt| 
the  one  affords  much  more  earthy  fiibltance,  called  Terra  . 
^Datnnatay  than  the  hoofs  or  horns  of  animals,  l^c.  and  the 
other  fcarcc  leaves  any,  one  abounds  with  an  acid  lalt,  which  is 
ienfible  to  thcpalat,  and  very  manifeft  in  the  Ipinr  of  tartar  •  but 
in  the  other  none  could  be  difcovered  upon  rhe  narroweftfearch. 

The  notion  of  prefummg  this  calculous  matter  tartareous, 
has  put  men  upon  ufing  medicines  to  deftroy  tartareous  concre- 
tions, as  well  as  avoid  many  things,  that  feem  to  contain 
tartar,  and  yet  at  the  fame  time,  may  be  as  inoffenfive  as 
fi>me  oCthoTe  medicines  that  are  fubilituted,  at  leaft,  asfpirit 
of  ikir,  XX  common  fait,  commended  by  Helmont:  In  like 
aunncr  the  notion  of  petrifadioii  may  he  no  leis  erroneous  ^ 
Aere  being  no  agreement  or  analdj^es  in  their  natures,  whether 
we  ccmfider  them  fyntheiically  or  analytically  ^  if  we  confider 
ffpne;  io.th^  fprm^t  view,  thei'p  is  a  particular  weight  or 
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gravity  belonging  to  their  bulk*  wherein  they  fpecifically 
agree  5  w^.  in  being  twice  as  heavy  as  their  bulk  of  water,  and 
about ,i  more;  and  this  holds  in  pethflcd  wood,  bone,  ihclFs, 
C^r.  but  the  ftone  of  the  bladder  ia  much  lighter,  and  fevcral 
of  them  agree  in  i>eing  only  as  heavy  a&  their  bulk  of  water, 
and  \  above ;  this  yiel£  to  none  but  the  moft  potent  acids,  and 
]  ii  ticukrly  to  nitroos  ones'  alone,  the  other  is  diflblved  by 
iilnioR:  any  flight  corrofive:  The  one  affords  by  analyfis 
various  conftitutnt  parts  -  and  the  other,  upon  diilillaMon, 
only  a  drop  or  two  ot  infipid  phlegm,  the  reft  remaining  fixt;  ' 

"But  this  concrete  may  perhaps  owe  its  origin  to  a  very  foft 
and  thin  fluid,  more  remotely  to  the  chyle,  ftraincd  thro'  the 
guts,  mediately  to  the  blood  itfelf,  but  immediately  to  its  Se- 
runiy  which  feems  to  he  its  proper  vehicle ;  and  wc /liall  be 
left  lurprifed  to  derive  fucii  firm  and  folid  pro'!u6lions  from 
fluids,  when  we  confidcr  that  there  are  particles  floating  in  the 
blood,  always  difpofed  to  be  converted  into  griiUes,  or  to  make 
up  the  Iblid  ikuU,  nails,  bones,  ^c.  and  that  eveii  the  teeth, ' 
whofc  texture  is  very  firm,  are  made  and  Tupplied  from  the 
foft  fluids  of  the  body :  Even  fome  of  tho(e  folid  parts  of  the 
body,  may,  by  a  difeafc  of  the  blood,  be  abraded,  and  ab- 
ibrbed  by  the  common  fluid,  and  precipitated  by  their  own 
weight  upon  the  Vehis^  or  eUeftick  in  the  Tulwli  o£,tbe 
kidneys,  and  fo  caufe  obftruftions  in  tbem,  and  by  degrees  es^ 
tend  them  to  a  rupture,'  or  grind  them  to  pieces  by  a  conftant 
inro  ulie  of  this  gntty  fubftance,  which  may  at  laft  convert  the 
p;rcWft  part  of  the  kidneys  into  this  firm  concrete:  Befidcs, 
without  any  refpeft  had  to  thole  folid  abrafions,  the  blood 
itfelf  confifts  of  heterogeneous  particles,  of  fuch  various  forms, 
fizes,  and  fhapes,  that  thole  defie^ned  to  conftitute  the  folid 
parts,  may  fuffer  fuch  irrecular  changes  in  the  body,  as  to 
render  them  unfit  to  pafs  the  emulgent  vein,  and  io  to  continue 
their  circulation;  iniotnuch,  that  the  conunucd  impuife  of  this 
matter  by  the  artery,  may  make  very  conliderablc  aggregates 
or  concretions  in  the  kidneys-  and  not  only  fo,  but  without 
,  rcfpc£l  either  to  vein  or  artery,  the  ferous  or  watry  part  of  the 
blood,  which  above  was  faid  to  be  the  vehicle  of  the  ftone, 
may  have  imbibed  fuch  heterogeneous,  gro(s,  and  ponderous 
particles,  as  may,  whilfi  in  niotion^  and  -  asitaticui  thro'  the 
veins  and  arteries,  mix  well  enough  together,  but  may  very 
cafily  leparate,  upon  the  leaft  Itagnation.  ^         .  > 
Tnat  the  nature  of  this  concrete  (eems  rather  referable  to 
bone,  thah  to  any  otW  ^onfiftent  or  fluid  part  of  the  b6dy^ 
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may  be  conclutlcd  from  comparing  their  chemical  produ6lss 
After  cleafing  the  bone  of  marrow  and  fat  by  boiling  it  in 
water,  upon  diihilation  there  was  obtained  about  two  drachma 
and  a  half,  from  an  ounce  of  bone,  of  a  volatile  liquor  impisg* 
naied  with  Qity  di£ferent  from  fpirit  of  urine^  and  nearer  that 
of  haurtikoni  $  ike  Q^ut  Jlibrtuum  was  found  very  confonant  a« 
eo  weight,  and  no  manner  of  fait  could  be  extruded  fromit^ 
ibr  which  reafim  icfincrs  make  their  coppek  of  calcined  bonesy 
Aey  being  forced  to  dulcify  other  aJhes,  whicb  diey  call 
wanung  out  the  faltt,  bcftve  they  can  make  coppels  of  them  t 
Iittftly,  it  heiem  aifo  agoeea  wsdi  the  Cakubis  Hunumm^  vulgar- 
ly lb  termed,  iliat  lew  acidi  will  diflidve  it,  excepting  fuch  as 
aie  nitrous,  nor  do  theft  wod^  on  it  very  vigorouily ;  but  they 
muft  be  allowed  to  differ  in  their  fpccific  gravity,  the  Calculus 
not  having  lo  clofc  and  compii^l  u  texture     the  bones  have  j 
for  bones  are  found  twice  as  heavy  as  their  bulk  of  water. 

Several  (tones  of  the  bladder  and  kidneys  were  diftiUed,  and 
alJ  aflforded  volatile  urinous  falts,  which  ferment  upon  any 
acids 5  bones  were  diftilicd,  and  found  to  be  of  conlbnanr  prin- 
ciples^  petrified  water  affords  only  frefh  and  clear  water  upon 
diftillation:  Calculi^  examined  hydroflatically,  were  found,  in 
proportion  to  their  bulk  of  water,  as  5  to  4;  flint,  cryflaJ, 

Krified-water,  IVelfif  diamonds,  petrified  wood,  are  ajmoft  as 
vjr  Again  at  the  eaiodous  matter  $  and  bones  are  twice  as 
heavy  as  water:  Boocni  are  not  eafily  wrought  on  by  common 
acida,  and  only  by  niwous  ones,  and  that  without  ebullition : 
Varioua  unfuccefsfol  attempts  were  made  to  diffolve  the  Col* 
cnhts  by  acid  and  acrimonious  menftruums ;  whereof  fome  were 
vegetaDle,  and  fome  mineral;  asipiritof  fait,  of  vinegar,  of 
VemiSj  oil  of  vitriol,  ^e.  alio  wuh  akaliaate  filts,  as  M 
fraxiniy  which'  corrodes  glafs^  ZMfis  UtfirnaUs^  but  none  of 
them  would  touch  it  except  the  nitrous. 

A  Polypus  in  the  Ikarty  by  Mr.  W.  Gold*  PhU.  TranC 

A poor  labouring  man  died  fuddenly  at  Oxford  in  the  ftreets  j 
the  vulgar,  who  alone  cor.v cried  vvirh  him  in  his  illnefs, 
gave  this  account  or  hini  3  tha':  lie  was  ot'a  i  warthy  complexion, 
aftii61:ed  with  fits  of  the  falling  fickncls,  with  an  obilinatc 
quartan  ague  of  above  a  year's  continu:i  nce,  a  deep  black  jaun- 
dice, an  univerfal  ill  habit  of  body,  ar.d  a  Icnfc  of  a  deep  load 
and  ])reiiure  at  his  ftomach ;  he  complained  much  oi  extraordl- 
aary  Ihortncii  of  breath,  being  ;ilmoft  coaliantiy  apprehenfive 
Vol.  II,  LI  d 
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of  choaking;  he  was  continually  affliftcd  with  ifiToIuntary 
fighings,  and  prodigious  palpitations  of  the  hearty  and  he 
uicd  to  fwoon  away  very  often:  Upon  opening  him,  the  liver 
appeared  bloodlefs  by  deep  incifions,  and  ilutkd  throughout 
like  a  bag  of  land  with  a  yellow  gritty  fubftance ;  the  gall- 
bladder was  full  of  the  fame,  bur  of  a  darker  hue^  the  fpken 
was  very  large,  and  ot  a  very  fbft  and  loofe  texture,  not  much 
difcolourcd-  the  Omentum  was  rotten  and  wailed^  the  mem- 
brane of  the  ftomach  was  extremely  flaccid,  and  very  thin, 
appearing  black  and  mortified,  and  upon  tftkine  it  out  about 
24  hours  after  death,  tbo'  tied  at  both  ends  very  ckfc,  it  emitted 
fuch  an  intolerable  four  rancid  fcent,  that  the  ftrongeft  dopibk 
JbiU&'forth  could  not  be  ib  o£fenfive :  the  lung$  were  extreme- 
ly diltended  with  a  purulent  frothy  the  heart  was  mudk 
f[ retched  beyond  its  natural  magnitude^  and  of  a  very  flat 
figure  5  the  veins  of  the  whole  Mdy  were  of  an  unufiial  and 
extraordinary  bignefi,  efpecially  the  internal  jugulars  were 
ftrained  to  above  \  of  an  inch  diameter;  polypous  concre- 
'tions  were  .alio  found  in  the  larger  veins  of  the  arms,  legs^  and 
other  parts  ^  but  the  moft  remarkable  was  that  found  in  the 
right  ventricle  of  the  heart,  and  firmly  rooted  towards  its  Jpcx 
or  tip,  fo/that  no  fmall  force  was  required  to  feparate  it:  I  hc 
part  A,  Fig.  i.  Plate  VIII.  by  which  it  was  fixed,  was  nearly 
an  inch  and  a  h.ilf  m  diameter  when  frefh  taken  out,  it  was 
irregularly  rough  at  the  bottom,  and  infmuated  many  roots 
into  the  Lacurce,  or  little  cavities  of  the  ventricle,  which  a^ain 
were  iallcned  by  IclTer  fibres  to  the  inner  membrane  of^ the 
hearty  the  great  branch  B,  which  ran  out  into  the  right  auricle, 
was  nearly  two  inches  in  diimeter  at  the  I argeft  extremity, 
and  reached  no  farther  than  the  infertion  of  the  Vena  Gava-y  as 
for  thofe  branches  marked  GG  tending  to  the  arms,  how  far 
they  extended  cannot  be  affirmed,  it  not  appearing  whether 
ihey  were  broken  off^  but  the  branches  H  H  H  H,  ^c.  tending 
towards  the  head,  could  not  be  cxtraftcd  without  fome 
violence,  and  it  is  very  probable  they  were  broken  oflF at  the 
IDiverticuldy  or  two  round  Sim$\  where  the  jugulars  ^ntcr 
the  fcuU J  for  the  like  concretions  were  fimnd  im  the  veflek  of 
the  brain,  to  which  probably  thefe  might  be  joined  5  the 
fubftaocc  of  the  whole  was  plainly  fibrous,  rcfcmbling  a  nerve, 
and  tough  whilft  moift,  but  brittle  upon  dryings  its  colour 
was  white,  and  it  was  cloathed  with  a  thin  ^oat,  includino  ( m 
tl^^t  part,  which  filled  the  right  jugular  vein)  hh  two  black 
.^pccks  of  Wood,  fuppofcd  to  be  for  a  long  tinae  coaguiaced 
'  *    '  It 
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tt  is  a  queftion  much  debated  by  phyficians,  whether  a 
polypus  be  produced  forac  couliderabic  time  beforcy  or  always 
immediately  attcr  death  ? 

Thofc  who  contend  for  their  fudden  trcncration  after  death, 
among  other  reafons  of  Jefs  moment,  miil^  much  on  the  arjgu- 
ment  drawn  from  the  tough  liin  fprcadmg  itlclt  in  a  iliort  tune 
on  blood  drawn  for  the  cure  of  pleuriSes,  peripncumonica, 
rheumatifms,  violent  head-achs,  and  in  cafes  ot  internal  inflam- 
mations; and  it  feems  a  good  confeqoence,  that  the  fame  cold- 
neis  and  want  of  motion  uter  death  may  as  eafily  produce  the 
lame  in  die  Tcflels  ^  and  fuch  concretions  have  been  diicovered 
in  pieofttical  bodies  di£B:£led:  But  on  the  other  hand  it  may 
be  urffed,  that  this  appearance  is  not  confiant  in  all  difTc^lions 
of  bodica  fo  affe^ed  5  whence  it  may  be  conjefhired,  that  the 
oatward  contafi  of  the  air  prc£Bng  the  furface  of  the  emitted 
blood,  or  ibme  other  external  caufe,  may  contribute  to  form 
that  ikin^  jbr  why  elle  flioald  not  the  like  concretion  proceed 
conftantly  in  the  blood-vefiels»  whence  air  is  excluded,  as  well 
as  when  the  blood  is  cxpofed  in  a  porringer;  befides,  we  find 
cl^t  thefe  pituitous  bodies  fcarce  ever  orfer  themfelves  in 
di£[e^ions  of  picuritical  perfons,  but  where  the  plcunly  was 
complicated  with  fome  other  long  lettkd  indifpoiirion  3  lb  that 
the  time  oi  their  growth  cannot  be  certainly  cullccled  from 
fixch  inftancesj  bcfides,  when  they  do  chance  to  appear  in  a 
finale  pleuriiy,  they  float  loofc  in  the  mafs  of  blood  without 
fixing  to  any  part,  arc  of  a  very  lax  texture,  without  any 
diftinguifliable  fibres,  and  like  what  covers  picuritical  blood 
in  a  ponnger,  and  do  rather  refcmble  a  fiifirr  fort  of  jelly  or  fize 
almoft  dried,  than  any  thinp^  of  a  tough  and  hbrous  confiitcnce, 
fuch  as  is  obicrved  in  a  polypus. 

Kerkringius  afferts  it  in  his  power  to  make  fuch  concretions 
at  plcafure  by  the  known  experiment  of  inje^ing  fpirit  of 
vitripl  into  a  dog's  veins ^  and  obierving  the  quick  coagulation 
£1  made,  infers  that  fome  peccant  acid  in  the  olood,  occafioned 
fay  a  dileaie,  may  as  fuddenly  produce  the  famei^  when  life  is 
gone:  To  this  it  may  be  anfwered,  that  this  artificial  polypus 
18  only  a  kind  of  grumous  and  ftrpngly  concreted  blood,  wholly 
diftereni  as  to  colour,  texture,  and  firmnefs  from  a  true 
polypus  5  and  it  does  not  follow,  that  this  caule  muft  always 
produce  its  efeA  in  an  inftsnt,  but  a  loneer  or  ihorter  time 
will  be  required,  as  the  caufe  is  more  or  Tefs  afitve  3  yet  it  is 
not  to  be  dented,  that  ftrange  coagulations  have  fuddenly 
happened,  and  diQcAions  have  often  made  fuch  dlf<;ovQrie$  in 
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cafes  of  fuel  Jen  death;  which  arc  to  be  looked  upon  rather  as 
the  immediate  forerunners  ot  death  than  the  effe^s  of  it ;  fuch 
arc  rhofc  conciecions,  that,  on  diffcCtion,  have  been  found  in 
the  Vcnrt  and  blood-veirels  of  perlbns  killed  by  fudden  fngbts, 
an  apoplexy,  a  cardiac  fyncopc,  or  a  fuffocating  catarrh^  in 
which  cafes  either  the  v^  holc  mafs  ot  bkKxi  is  fixed  and  aaiMhl 
unfit  for  the  generation  of  ireih  fpirits,  m:  clfh  the  mknil 
ipirits  thctnfeives  are  clouded,  extiogaiAied,  a«d  w'm 
deftmyed ;  it  is  not  ifnprobaMe^  dm;  by  one  or  hmk  of  mofe 
methods  rhe  peftilcntial  efRuna^f  an  infeflod  air,  thculeniai 
exhalation  of  a  xiamp,  and  the  nirro  fldphureows  iteoin  arifing 
from  burniftg  charcoal,  do  often  uSt  raoh  focUea  4tid  laiu 
tragedies^  for  if  m  teie&m  the  tMmtviiiraa fobftaocc  of  tke 
Kings,  the  infinite  fiuniber  -cf  vefides  ikey  eenfift  -of,  imm  Aot 
in  erery  afBgnable  t»oim  tbftfe  vcrfidei  tre  aribined  with  oBpil*> 
lary  blood-veffck*  io  iliftt  the  pnint^  a  needle  tvaj  i»here 
draws  blood  ^  if  we  calculate  <nie  invemal  ooncave  itirface  of 
the  lungs,  fuppofed  to  be  Unfolded  and  fpread  out,  which 
mull  nc^vls  exceed  the  external  convex  one  above  a  hundred 
times,  ai  d  confequcntly  cunfidcr  the  vail  iurUcc  of  blood  each 
moment  expofed  to  the  air ;  and  laJftly,  if  wc  allow  the  ingrcft 
of  the  air  into  the  blood  upon  breathings  it  is  cafy  to  imagine 
hew  fnddenly  raifchievous,  any  coaf^ulative  poifonous  fteam 
may  prove,  iince,  together  with  the  air,  it  will  be  diffulcd 
thro*  all  ilic  Mood  cortaiiicd  in  the  lun^s  at  the  very  inlfant  of 
infpiration,  and  join  iifclf  inrimatclv  with  almoil  each  particle 
of  blood,  and  prefcntly  deftroy  all  fluidity,  AufF  the  lungaaml 
heart  with  an  immoveable,  and  alnioft  mortified «iiafi>  .put  A 
final  flop  to  the  circulation,  «nd  'fo  in  a  moment  break  the 
thread  of  life:  Concretions,  that *htve 'iueh  iiirpi«fing>e£fe£i^ 
muii  be  allowed  to  be  fudden>y  produced  $  ^et  in  the  cafe  of 
lingring  diieafes,  they  mufl  make  a  flower  progr^  -in  cheir 
growth,  as  proceeding  from  ia  lefs  aSiTe  caufe,  and -by  a  daSy 
appofition  joT  new  parts  fwell  mto  that  ftrange  bulk  and  >ihapc 
they  fometimes  ob^rain^  and  the  prefont  -TttDjeift  dirtiioriftiatett 
the  thing  in  fuch  a  tnanner,  as  to  lea^  no  place  for  doabt^ 
fi>r  here  the  jugulars  are  ftretched  to  thrice  their  former 
diameter,  which  could  not  be  done  fudden) v;  the  heart,  the 
ftrnngeil  and  firmcft  niulcle  of  the  body,  obr  iins  a  fhape  ijuire 
different  from  the  natural^  the  right  auricle  and  ventricle, 
notuithiuir.ding  the  Hrength  of  the  fibres  of  the  latter,  are  fb 
prcJigiouOy  difl:cndcd,that  no  externsil  force  whatever,  without 
tjr^akingit,  could  effeft  thelikc^  fuch  hard  ihift  did.nrifnre 
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to  ^aattaue  the  Tital  ftream^  till  the  moDftrous  body 
growing  too  big,  the  weakened  fibres  could  ftretch  no  more, 
nor  yet  regularly  contrail  themfelves  any  longer,  fo  that  the 
hcaxt  at  Liit,  jult  ready  to  fink  under  the  burden,  is  forced  to 
eolith  its  Jitric  remaining  flrength  into  one  bruk  cRorr,  and 
afQj^d  by  all  the  Ipirirs  of  the  body,  caufc  the ^poi  wretch 
to  expire  in  an  Liniverfal  convulfion. 

The  diicafcii  wherein  ahnoll:  always  Polypi  may  be  expe<51ed, 
are  the  apoplexy,  phrenly,  falling-iicknefs,  convuliions,  aflh- 

*  ill 


confumption,  lU-cured  plcuriScs,  ill  cured  and  lingring 
fevers,  the  plague,  venereal  difeafes,  plcurifies,  penpncumo- 
nies,  green- fickncfs,  varices  of  the  veins,  invcrcrire  hcad- 
achs,  ^c.    The  part  molt  ulually  affected  is  the  right  ventricle 
of  the  heart,  and  tiie  venous  lyilem,  where  the  blood  return- 
ing from  the  habit  of.  the  body,  flow  in  motion,  impoveriihed 
and  ^iQpiritedt  more  caiily  admits  fuch  a  concretion  5  yet  tha 
left  voatrkle  a«d  tiiearterial  fyftem  frequently  breed  the  like| 
ibcsb  wa«  that  tnentiofied  by  Tstifius^  facanchii^g  out  into  the 
Aorta  MAi^ena  Tulmonarls  in  a  pecfon  who  died  of  a  grievous 
apoplexy  f  and  £uch  Wepfer  malces  one  £|'eat  caufe  of  apo- 
fUxM^  the  SimiS^s  of  the  brain  do  alio  often  harbour  them  ; 
M  was&und  in  «e  that  had  an  x>bflinate  head-ach,  and  at  laft 
4ied  pmi  ^  and  in  another,  who  once  had  fbme  £ts  of  a  phren- 
ay,.Md  at  length  ndied  epilepticals  in  bofli  which  ca&s,  the 
mm  JiOtigituiiuMs  ^wats  fiu£fed  with  a  ^olypuSy  which  emit- 
ted very  tough  bnmcfaes  into  all  the  little  lateral  veiSlels  5  the 
like  alfo  Siafius  given  an  account  of  in  a  inad  man's  brain» 
who  at  lail  died  convuHed:  Upon  the  flrefi  of  thefe»  and 
many  other  obfervations  of  this  nature,  it  is  fealbnable  toaflert, 
that  a  ^ol^pus  is  lo  far  from  being  a  product  at  the  period  of 
a  difeafe,  that  it  ieems  rather  a  Hated  fettled  caufe,  as  well 
as  an  immediate  occafion  of  the  fatal  fymptoms  which  attend 
the  moil  incurable  Allempers :  Thus,  rf  m  tlie  hc.irt  it  grow 
lb  large  as  to  force  a  diaftole  beyond  the  due  teriiion  cf  the 
fibres,  it  produces  a  mortal  Syncope ^  if  fmaller,  and  not  ex- 
ceeding the  confines  of  the  ventricles,  a  ftrong  and  irregular 
pulle  fucceeds,  and  there  muft  be  a  palpitation  of  the  heart  to 
maintain  life ;  if  it  lend  branches  into  the  larger  pulmonary 
newels,  the  ^motion  of  the  blooc]  is  retarded,  aiid  the  breall  and 
lungs  labour  under  their  load  m  an  allhraa ,  or,  if  it  reaches 
lA^CafUhries^  a  Terspneumony^  an  ulcer,  and  at  lafl  a  con-. 
foflapUon  is  at  hand^  S  the  concretion  begin  in  the  iinall  vef- 
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fcls  of  the  Pleura,  then  a  plcuniy  enfucsj  if  it  grow  and  Ha 
in  tiic  larger  veffcls  of  the  arms,  legs,  or  the  like,  paintui  va- 
rices apjuarj  and  probably  rhcuniatifms  owe  much  of  their 
pain  ro  iome  fuch  concrerions,  begun  m  the  capillary  vefTels  of 
the  liahit  of  the  bociy-  again,  when  thefe  bodies  are  lodged  in 
the  Shius  of  the  brain,  if  fmall,  the  vcfTels  will  only  be  a  little 
diftendcd,  and  To  a  pain  in  the  hcLict  may  be  the  e lit; (51 5  but  if 
larger,  the  obftru(Elion  increafes,  the  brain  is  inflamed,  and  a 
phrenzy  enfues ;  if  they  happen  to  be  yet  bigger,  they  fill  the 
Sinus  more,  and  caufe  the  involuntary  motions  and  convulfioni 
of  an  epilepfy^  but  laflly,  if  the  SsfitiS^  be  almoft  totally. ol>> 
ftruded,  the  blood  inftantly  overflows  the  brain,  and  an  apo* 
plexy  enfues. 

And  thus  thofe  difeaies  have  been  confidered,  of  which  a 
Polypus  may  be  rationally  thought,  at  lead  occafionally,  the 
next  and  immediate  caufe;  as  for  others  befbre-roentioned 9 
viz*  the  plague,  venereal  difeaies,  lingring  fevers  and  the  like; 
they  are  not  the  eAeils  of  a  ^Pofypus^  bat  caufes,  that  difpdp 
the  blood  of  Ibme  perlbns  to  fuch  pituitous  concretions:  But 
to  diicovcr  their  caule  more  nicely,  we  may  obferve  with 
fcr^  that  perfons,  thus  afBified,  are  never  well ;  they  breath 
with  difficulty,  have  frequent  palpitations,  unequal  pulfes,  are 
dull  to  all  a{5tion,  ftupid,  luxurious  and  flothful^  of  a  livid, 
leaden,  or  lallow  complexion,  with  a  fatu  rated  red  in  the  hands 
iu<d  f^cc,  bccaufe  there  is  cither  very  little  blood  in  the  Capil- 
laries cA  their  liun,  or  at  beft  a  flow  circulation,  their  blood 
has  ufually  a  thickncfs,  and  peculiar  kntor  in  it,  or  a  great 
deal  of  Serum the  latter  for  want  of  volatile  fait  to  (lf?»eft  the 
chyle  into  a  laudable  red 5  and  the  former  happens,  cither  bc- 
caufe the  heart  dcftitute  of  fpirits  for  its  pulle,  cannot  duely 
agitate  the  ma fs,  or,  as  experiments  on  blood  iccm  to  prove, 
by  rcafon  of  the  mixture  of  a  preternataral  acid:  Upon  the 
whole  wc  may  conclude,  that  whatever  maintains  the  fluidity, 
motion,  fpirit  and  texture  of  the  blood,  promifcs  a  cure,  tho* 
not  of  a  confirmed  \Polypus^  yet  of  the  firft  rudiments  thereof  $ 
all  thcfc  indications  arc  anfwered  by  medicines  of  volatile, 
brillt,  a3ive  parts,  which  dedroy  acids,  exalt  and  ferment  the 
Mood,  and  not  only  hinder,  but  alio  diiTolve  the  firft  begin* 
nings  of  coagulation  5  and  probably,  it  is  by  affe6ling  the  • 
blood,  and  not  immediately  the  nerves,  that  they  do  fuch  feats 
in  the  difcafes  abovementioned ^  laftly,  the  cflFefts  of  bleeding 
}D  fume  cales  can  never  enough  be  admired :  thus  RiveriM 
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teflsuf^ofagiflf  12  years  old,  who,  being  bled  plentifully  fpr 
a  pkurily*  .was  cured^of  her  falling  fickoefi,  a  difeaie  never 
widioiit  the  fufpicion  of  a  VoPffus*  w 

Explication  of  Fig.  i..  Plate  VIIL  which  reprefints  the  To- 
lypuSy  as  it  appeared  when  fireih  expanded  on  a  board  5  A 
that  part  which  was  firmly  rooted  in  the  risht  ventricle  of  the  > 
heart  j  B  the  branch  terminated  in  the  right  auricle,  CDDD 
the  part  tending  towards  the  lungs^  EE  the  branch  running 
out  of  the  ventricle  into  the  pulmonary  artery  •  ee^ee  the  fe- 
ycral  leffcr  ramifications  diilributed  according  to  the  feveral  ' 
divifions  of  the  pulmonary  artery  5  F  F  F  the  branch  belong- 
ing to  the  defcending  Fefja  Cava-j  GG  the  branches  begun  la  ' 
the  axillary  veins ^  HHKHH  the  two  branches  tljat  run  up 
the  internal  jugulars  to  their  entrance  into  the  fcull  •  h 
two  little  black  ipecks  of  concreted  blood  contained  within  the 
^oat  of  die  polypus. 

Lough-Neagh  in  Ireland^  hy  Jl/r.  Will.  Molyneiix.'  Phil. 

Tranf.       158.  p.  552. 

IT  is  generally  agreed  on  by  all  the  inhabitants  thereabouts, 
t\ax  Imdo-T^eagb  hsw  a  petrifying  quality,  and  which  it 
exerts  on  holly  alone  ^  it  is  alio  aflerted  with  (bme  probability^ 
that  the  earth  about  the  Lough  is  endowed  with  a  petrifying 
virtue  ;  as  appeared  from  the  following  inftance  5  for  a  little 
before  the  rebellion,  fomc  trees  were  cut  down  for  building, 
and  among  the  re*!^  a  hrcrc  holly  tree,  which  lying  on  the 
banks  the  Lough  all  the  time'cf  the  civil  war,  the  other 
timber  was  found  overgrown  with  mofs,  but  the  holly  petri- 
fied, tho'  the  water  of  the  Lcti^h  had  never  reached  it:  And 
perhaps  the  holly  itfelf,  that  grows  on  the  banks  of  this  Lough 
may  be  apter  to  petrify,  than  that  which  grows  any  where  elle, 
and  is  brought  thither  and  put  into  the  Loit^b'^  for  certainly  if 
the  ground  hath  that  quality,  that  is  very  likely  to  be  the 
efie^ :  That  what  is  called  Zougb-magh  itone  was  once  wood, 
IS  rooft  probable  on  tbefe  accounts^  i.  It  will  not  flir  with 
acids:  a.  It  will  burn  and  flame,  and  its  finoke  imclls  like 
that  of  wood:  3.  When  burnt,  it  betrays  the  very  grain  of 
wood,  with  the  other  vefTels  belonging  to  vegetables.  4.  There 
pxc  obferyed  various  degrees  of  petrification  j  as  fotne  ^pieces 
that  bavc  plainly  loft  the  colour  of  wood,  and  are  become  per^ 
feffly  black,  and  very  hard  ^  others  that  are  neither  fb  black 
nor  fo  hard^  but  Mr^  Mofym4x  had  one  ient  him,  which  was 
a  parallelepiped,  of  about  four  inches  long  and  an  inch  thick, 
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probably  cut  into  that  form  wfaiift  wood  5  it«  oi^ard  casit  iiii 
▼ery  black,  and  ftnooth,  and  merely  fuperficial,  for  beiog 
deft  kogthwifc  thro'  the  middle,  the  whole  body  was  difctf^ 
Tered  to  be  oerfedily  of  the  colour  and  grain  of  holly  5  but 
what  was  mofi  furprizing  was  the  diicoveiy  <»f  the  pith  which 
was  plainly  and  perfefUy  diftinS  in  colour  and  textare,  and 
alio  petrified:  lYhat  the  learned  phyficiao  Anfelm  Bcetms 
afiertB  in  his  Mftoria  ZapUtum  t$  GemmarttmU  certainly  hl^t 
wx,  that  that  part  of  the  wood  which  19  buried  in  the  mod  wilt 
become  iron,  that  part  toached  by  the  water  become  ftoae, 
and  that  above  the  water  remain  wood  5  for  it  was  never  ob- 
fcrved  that  any  part  of  the  ftone  did  in  the  leaft  rcicnible  irons 
It  is  ohfcrved  that  this  petrifying  quality  is  not  equally  diflfu- 
fcd  throughout  the  vfholc  Lou^hy  which  is  about  m  or  16 
miles  long,  and  >8  or  9  miles  broad  every  where,  but  is  Itrongeft 
about  that  part  where  the  ^lack  Water,  a  river  fb  calkd, 
empties  itfclf  into  this  Lou^h,  which  is  about  irs  louth-weft 
corner;  and  it  islikewife  faid  to  be  Itronger  about  its  edges  than 
farther  m:  This  (lone  is  not  magnetical^  for  it  will  not  itir  a 
aeedle,  or  ileel-filings^  but  tho'  it  will  not  apply  to  the  ma^ 
net  when  crude,  yet  being  calcined  it  applies  very  briftljF* 

A  ftrange  Well,  and  fame  Antiquities  found  at  Kiikbythorc* 
by  Mr.  Tho.  Machel.    Phil,  Trant  N°  15b.  p.  555* 

A ftrange  well  was  difcovered,  by  the  foot  of  a  horfe  ftam^' 
Wing  upon  it,  in  the  fceet  of  KirkVfthofe  in  Weflmore- 
hftdf  about  ten  yards  diftant  from  the  titer  Trout-beck^^  and  as 
many  from  the  great  Roman  caufeway,  which  leads  to  Car- 
lijky  it  was  covered  with  a  plank  of  timber,  which  was  fup- 
poied  to  be  oak,  about  9  inches  thick,  in  the  falhion  of  a  pot- 
lid,  but  decayed  and  macerated  to  the  colour  and  eonfiitencc 
of  a  peat  or  turfj  and  above  this  there  was  about  a  yard  thick 
of  gravel  and  pavement  5  inftead  of  walls  there  were  two 
large  wooden  vcllels,  one  upon  the  other,  like  hoe^s-heads, 
or  vvinc-pipcs,  with  bung-holes  about  three  inches  diameter, 
and  the  plowin^s  for  the  heads  were  plainly  to  be  feen  \  the 
veflels  were  of  fir,  and  above  an  inch  thick  5  and  each  of  theni 
about  6  foot  in  depth  ^  at  the  heads  the  diameter  was  2  foot  % 
inches,  in  the  middle  9  foot  5  \  inches^  the  wood  was  found ^ 
but  withal  very  fpungy ;  at  the  bottom^  about  5  yards  deep» 
were  planks  of  wood,  laid  quadrangular-wife,  fupported  by  « 
Hone  at  each  comer,  to  fuflain  the  fabric,  and  let  in  water  thra* 
the  gravel  and  fand,  which  lay  looie  in  i;he  bottoin»..about  m 
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yard  deeper:  Therein  were  found  fome  old  earthen  vellels, 
with  pieces  of  urns^  z  piece  of  a  drinking-glafs,  and  federal 
iandals* 

The  earthen  veflcls  were  of  a  very  fine  metal,  lb  to  fpeak, 
and  of  a  brick  colouri  and  in  ieveral  Ihapes^  but  mod  of  them 
were  like  a  balbn  or  poflet-cup ;  the  bowl  was  femi-globolary 
the  foot  a  ring^  fbrne  were  in  diameter  about  8  inches,  and  in 
depth  on  the  infide  more  than  9  f  ^  and  fome  more,  lome 
lelsj  they  were  for  the  moll:  part  very  finely  imboflfeci ;  buc 
three  more  cfpecially^  viz,  one  with  a  vmc-braiich,  ihiving  a 
figure  in  every  tunung  j  and  firft  a  naked  man  ftantling  only  on 
his  left  foot,  the  other  a-crois,  and  holding  his  left  hand  down 
towards  his  back,  his  right  towards  his  belly,  with  a  branch  of 
laurel  of  three  fprigs,  one  of  which  turned  up  to  his  face  over 
the  crook  or  bendmg  of  his  arm  5  and  at  his  feet  was  a'branch 
of  laurel,  and  a  bloiTom  or  flower:  In  the  next  turning  was  a 
vine  leaf,  two  bloifonis  at  bottom,  and  a-top  two  peai^ocks 
Jookmg  behind  them:  In  the  next  was  a  victory,  as  is  proba- 
ble 5  viz.  an  angel  or  genius,  holding  in  his  right  hand  a  gar-  . 
land  of  laurel,  its  arm  ftretched  out,  and  its  face  turned  to* 
wards  the  man  5  in  the  left  was  a  fprig  of  the  fame  tree,  with 
twofpri^s  like  wile  at  the  foot,  and  flowers  or  bloiToms,  and  a 
flower  m  the  middle  between  the  oarland  and  one  of  thofe 
^rigs  *y  and  agam  a  vine-leaf  and  a  vi^ory  interchangeably,  till 
It  ended  with  a  vine-leaf  next  the  figure  3  upon  iit  w^  fome 
Gothic  charafiers  of  the  finaller  fort,  but  dim  andoblcure: 
Another  of  thefe  pots  was  adorned  with  circles  and  iemicircles  $ 
and  in  one  of  thele  circles  was  the  figure  of  a  man  fitting  on 
a  plint)),  or  fquare  ilone ;  in  all  the  reft  were  fluttering  Genii: 
In  fome  of  the  femicuclcs  were  lions  and  goats,  all  fingle  and 
in  a  running  pofture  ;  and  near  the  bottom  were  ftui^s  in  courfe 
and  greyhounds  pursuing 5  with  an  infcription  hi  (jjihic  cha- 
radcrs  of  the  larger  fort,  and  probably  the  woi  d  'Paulini^ 
an  infcription  in  the  like  characters  was  to  be  feen  at  Sur- 
rcrjol^rigg:  The  third  fort  was  IHll  far  more  beautiful  than  any 
of  the  rcfl",  beingf  adorned  with  grey-hounds  very  well  de- 
figned,  and  in  full  p'jrluit  of  itags,  hinds  and  wild-boars,  with 
the  fame  infcription  as  on  the  other:  There  were  other  bro- 
ken infcriptions,  and  one  on  the  infide  of  the  bottum  of  a 
plain  dilh  or  platter  5  but  whether  it  ftood  for  VeJ^atian  or  ^<h 
Bitiatiy  coula  not  be  determined. 

As  to  the  glais,  there  was  but  a  very  fmall  fragment  of  it, 
fo  that  its  figure  could  hardly  be  gueffed  at,  but  it  was 
.  Vol.  U.  .Mm-  thought 
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thought  to  be  a  fluted  glafi  made  like  a  tunnel  or  fptre  inverted  | 
it  was  remarkable  that  it  was  abottt  the  eighth  of  an  inch  in 

thicknels. 

The  urns  were  of  a  leaden  colour  inclining  to  black 5  one 
had  been  pretty  l:ir[/c,  two  inches  thick  in  the  fide  of  the  por, 
the  top  was  in  dumeter  from  outfidc  to  outfide,  7  inches,  of 
whiuii  the  roll  was  2  inches,  and  the  mouth  3  inches 5  the  neck 
was  ft  ill  ftraighter,  and  only  i  of  an  inch  thick  ;  and  many  luch 
were  found  there,  fbme  whereof  had  ears  and  handles  as  thick 
as  one's  wri(t3  and  their  upper  parts  were  much  of  the  above 
bignefs,  but  thicker  and  ftronqcr^  another  urn  was  almolt  en- 
tire, »tho'  a  very  imail  one 5  8  1  inches  high,  (5t  in  diameter^ 
at  the  mouth  almoft  2  |,  and  in  the  neck  more  than  z  j  iochet; 
the  bottom  was.  nearly  as  big  as  the  top,  excepting  the  nngj 
the  body  was  in  thickneis  the  of  an  inchi  but  Ibmewhat 
thicker  at  top  and  bottom. 

As  to  the  fandals,  ibme  were  Ibr  men,  fbme  for  women^  and 
feme  again  £or  children,  all  lhaped  by  their  feet,  (preading 
tncre  to  the  outfide  than  to  the  inner  5  lome  were  very  large, 
andfome  crooked  £  the  leather  was  frefti,  but  Tery  tender  when* 
it  came  to  be  ftretched  upon  a  laft  5  each  confifted  of  three  prin- 
cipal parts  ^  viz,  an  upper  leather,  or  rather  heel-piece  with 
two  tabs  orlatchets  on  each  fide;  an  inner  iblO)  11?  inches 
long,  34  broad,  confiding  of  5  or  4  (bles  ilitched  together  with 
leathern  thon^rs,  and  an  outer  double-fole  ftuck  full  of  mils 
with  li  tlc  round  heads,  and  plated  on  the  infide,  and  fixed  to 
the  uppiir  leather  (rhrectuid  in  the  heel-piece)  and  fowed  with 
leather,  or  rather  tacked,  which  the  iron  nails  helped  to  defend  5 
thcle  were  very  different  from  the  !Brogues  of  Ireland^  and 
the  HigblaKds  of  Scotland-^  for  the  latter  have  only  <me  &lc»  * 
but  ihe  former  have  £x« 

Undcr-Cn  r rents  in  the  Downs,  at  the  Straights-Mouth,  and  in 
the  Baltic  3  by  'Dr.  Tho*  Smith.  Phil.  Trani:  1>J*»  158, 
p.  5^4- 

IN  the  ofFinn;  between  the  north  and  fouth  ForelandSf  it  runs 
tide  and  half-tide  5  that  is,  it  is  either  ebbing  water,  or 
flood  upon  the  fhore  in  that  part  of  the  fDtmns  three  honrs^ 
(  which  is,  grofsly  fpeaking,  the  time  of  half  a  tide)  before  it 
is  fo  off  at  iea  5  for  the  flax  and  reflux,  of  the  (ea  is  not  made 
exafUy,  twice  in  24  hours,  but,  as  appears  by  accurate  obfer- 
vatioo,  it  requires  an  overplus  of  almoft  50  minutes:  1  he 
reaibn  of  this  divcrlity  of  tidg^  is  die  meeting  of  the  two  fe^is 

in 
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so  tiiataarrow  S$rai^t  $  often  when  the  wind  has  blown  hard  at 

iiorch*cal^  or  at  welty  or  weft  and  by  fouth,  there  has  happened 

an  alteration  of  the  ti^es  in  the  lhameSt  which  ignorant 

people  have  miflakingly  looked  upon. as  a  prodigy:  And  it  is 

a  moft  certain  oUenratJon,  that  wtiere  it  flows  tide  and  half-^ 

dde,  tho*  the  tide  of  flood  rah  aloft,  yet  the  ti4e  of  ebb  runs 

under  foot,  that  is,  clo&  by  the  grOUna;  and  (b  at  the  tide  of 

cbh,  it  will  flow  under  foot. 

There  is  a  vail:  draught  of  water  poured  continuLilly  out  ot 

the  Jttlantic  into  the  Mediterranean'^  the  mouth  or  entrance 

of  which,  between  Cape  Spartel  or  Sprat^  as  the  feamen  call 

it,  and  Cape  "Trafalgary  may  be  nearly  feven  leagues  over,  the 

current  fetting  ftrong  into  it,  and  not  lofing  irs  force,  till  it  run 

asfar  as  Malaz/t^'Mizh.  is  about ao leagues  within  the  Straights-^ 

by  the  benefit  of  this  current,  tho'  the  wind  be  contrary,  if  it 

do  not  over-blow,  ihips  eafily  turn  into  the  Gut^  as  they  tern^ 

the  narrow  paflage,  which  is  about  20  miles  in  length ;  at  the 

end  of  which  are  two  towns,  GiWeAter  on  the  coaff  of  Spain^ 

which  giyes  names  to  the  S^aights^  and  Cent  a  on  the  Sarhary 

.  Ihore;  at  which  places  Hermes  is  foppofed  to  hare  ere&ea 

bis  pillars:  What  becomes  of  this  great  quantity  of  water 

pouml  in  this  way,  and  of  that  which  runs  from  the  Euxine  Sea 

into  the  Sofphorus  and  ^repontis,  and  carried  at  laft  chro*  the 

Helkfpont  into  the  JEgean  Sea  or  Archipelago,  is  a  curious  fpe- 

culation,  and  hascxcrcifcd  the  wit  and  underftanding  of  philolo- 

phers  and  Tailors  ^  for  there  is  no  {enfible  rifing  of  the  water  all 

along  the  Sarbary-Qo^&^  even  down  to  Alexandria    the  land 

beyond  Trip§li,  and  that  of  Egypt  lying  very  low,  and  fuhjcifl 

to  be  eafily  overflowed^  they  obferve  indeed,  that  the  water 

rifcs  5  fce^,  or  3  i  feet  in  the  gulf  of  Venice^  and  nearly  as  . 

much  all  along  the  Riviera  o£Genoa^  as  far  as  the  rircr  Ar}w ; 

but  this  rather  adds  to  the  wonder:  Dr.  Smith's  conjcaure  is, 

that  there  is  an  under-current,  whereby  as  great  a  quantity  of 

water  is  carried  out,  as  comes  flowing  in-  to  confirm  which, 

betides  wim  was  laid  above  about  the  difference  of  tides  in  the 

oflings,  and  at  the  ihore'io  the  ^Dmm^  which  neccflariiy  fup< 

poles  an  under-cu^entj  there  is  an  inftance  of  the  like  nature 

|n  die  Sakic  found,  as  attefted  by  an  able  ieaman,  who  was 

It  the  making  of  the  trial :  He  told  that  being  there  in  one  of 

the  king's  frigats,  they  w  ent  with  their  pinnace  into  the  middle 

ftream,  and  were  earned  violently  by  the  current  5  that  loon 

after  they  lunk  a  bucket  with  a  lar^e  cannon-bullet  to  a  ccirain 

depth  of  water,  which  gave  a  check  to  the  boats  motion;  and 

M  m  2.  fiiik' 
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finking  it  dill  lower  and  lower,  the  boat  was  driven  a-head  ta 
the  windward  againft  th^  upper-current  ;  the  current  aloft,  aa 
be  added,  not  being  above  4  or  j  fathoms  deep ;  and  that  the 
lower  the  bucket  was  let  fall,  they  found  the  uoder-current  the 
ftrongen 

Iktso  remarkabk  'Ca/es  relating  to  Vifion,  viz.  A  NyAalopia 
ani  A  Duplicity  of  Vifion^  cmmunicated  by  'William 
Briggs.   Phil.  TranC  N**  159.  p.  559. 

A Young  man  of  about  20  vcnrs  could  fee  very  well  in  the 
day-time,  anddiitinguiiliobjefls  at  ufual  diftances,  as  well 
as  any  one,  and  with  as  much  vigour  and  unwcariednefs;  but 
when  once  it  ^gan  to  be  twilight,  he  became  quite  blind,  and 
could  not  fee  at  all;  fo  that  it  was  with  great  dif&culty  he 
could  dire^  himfelf  abroad,  or  even  at  home  by  the  lights  of 
the  fire  and  candle :  No  diforder  appeared  in  the  Tiiive  organs|^ 
no  Vertigo  or  diflemper  in  the  heisd  to  interrupt,  or  any  way 
intercept  the  fpirits  in  their  motions  3  fpeflacles  aflbrdedna 
relief  either  by  the  light  of  the  fire  or  candle  j  and  he  was  thus 
affefted  frot^t  the  iirft  time  he  was  capable  of  obfervation  9  and 
|t  came  without  diflempers  ^  this  cloudinefs  would  come  gra«- 
dually  upon  him  like  a  mifl,  as  day-light  declined  5  at  all 
times  of  the  moon  he  was  alike  cfteded^  he  felt  no  pain  by 
6rc  or  candle-light^  found  himfclf  no  worfe  in  winter  than 
fummer,  and  fuftained  no  harm  upon  taking  cold 5  he  fweated 
jimch  at  work,  but  found  no  difference  as  to  his  fight  in  thole 
^lays  when  he  did  or  did  not  work  hard  :  This  cafe,  tho'  in  a 
different  fcnfc  from  that  of  Hippocrates^  is  called  by  many 
>vriters  Ky^lalopiay  or  No6iunia  Cdscitas. 

The  other  cafe  wa^  of  one  tpaniel  Wright^  ^about  19  years 
of  age,  and  of  afanguine  conftitution^  he  was  feized  both 
with  a  dissinels  and  pain  in  the  upper  part  of  the  head,  which 
was  owing  to  exceffive  cold  weather^  applying  himfelf  to  an 
ignorant  pretender  to  phyfick,  a  plaifter  was  ordered  for  hi« 
head  without  any  evacuations^  the  patient  upon  this  grew  much 
ynortty  his  head-ach  became  more  n^ed,  anu  wasfucceeded  by 
conyulfive  fits,  and  a  tremor  upon  his  legs  and  arms  ^  upon 
which,  all  objefls  appeared  double  to  him  5  but  in  fome  time 
after  a  Gutta  Serena  feizing  on  his  right  eye,  the  duplicity 
vifion  then  ^cafcd  *ind  he  faw  all  obje^^s  fingk  as  before. 
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31be  Pores  in  tie  Skin-,  by  Z>n  Neh.  Grew.   Phil.  TraoC 

159.  p.  5tftf. 

BT  pores,  phyficians  mean  no  more,  than  certain  permettbic 
Ipaces  between  rhe  parts  of  a  body;  and  th  u  there  are 
pores  in  the  fkin,  is  no  more  to  be  queftioned  than  whether 
men  do  ever  fweat  or  peripire  3  but  in  the  hands  and  feet  they 
are  very  remarkable  ;  for  if  one  will  with  an  indifferent  glaj^ 
furvejr  the  paljn  of  his  hand,  very  well  wafhed  with  a  ball,  he 
may  perceive  innumerable  little  ridges  of  equal  bignefs  and 
diftance,  and  every  where  running  parallel  one  with  another; 
and  e^becially  upon  the  ends  and  firft  joints  of  the  fingers  and 
thumb,  upon  the  top  of  the  ball,  and  near  the  root  of  the 
thumb,  a  little  above  the  wrift$  in  all  which  places  they  are 
very  regularly  diipoled  into  ^herical  triangles  and  ell  i  pies  ^ 
upon  thefe  ridges  ffand  the  pores,  all  in  even  rows,  and  of  that 
magnitude,  as  to  be  vifible  to  a  very  good  eye  without  a  glafs; 
but  being  viewed  with  one,  every  pore  looks  like  a  little  foun* 
tain,  and  the  fweat  may  be  feen  to  ftand  therein,  as  clear  as 
rock- water,  and  as  often  as  it  is  wiped  off,  to  fpring  up  within 
■them  again:  That  which  nature  intends  in  the  pofition  of  thefe 
ridges  is,  th;it  they  may  the  better  fuit  with  the  u(e  and  mo- 
tion of  the  hand  5  thole  of  the  lower  fide  of  every  triangle  to 
adapt  themfelves  to  the  bending  in  or  clutching  of  the  fingers ; 
4iiid  thofe  of  the  other  two  fides,  and  of  the  ellipfcs  to  the 
preflure  of  the  hand  or  ends  of  the  fingers  againft  any  body, 
which  require  them  to  yield  to  the  right  and  left^  and  the 
pores  are  placed  upon  thefe  ridges,  and  not  in  the  furrows, 
which  lie  between  them,  that  fo  their  ftruSure  may  be  the 
ftronger,  and  lefs  liable  to  be  depraved  by  compreffion^ 
whereby  only  the  furrows  are  dilated  or  contraSed,  the  ridges 
conftantly  maintaining  themfelves,  and  confequently  their 
pores  unaltered^  and  for  the  fame  reafbn,  the  pores  are  alio 
very  large,  that  they  may  ftili  be  tlie  better  preferved,  tho' 
tbe  fkin  be  never  lb  much  compreCfcd  and  condcnfed,  by  the 
conilant  ufc  and  laboCir  of  the  hand 5  and  fo  likewife  thofe  of 
f he  feet,  notwithftanding  the  comprcfiion  of  the  fkin  by  the 
weight  of  the  whole  body  :  Thefe  pores  are  a  very  convenient  , 
and  open  paffage  for  the  difcharge  of  the  more  noxious  and 
pcrfpirable  parts  of  the  blood ;  which,  by  the  continual  ufe  of 
the  hands  and  feet^  j|re  plentifully  broiigbt  into  them ,  whence 
it  is  that  many  hypochondriacal  men  and  hyfterical  women, 
have  almoft  a  contipua)  burning  in  the  foles  of  their  feer,  and 
"  *  tbe 
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the  palms  of  their  hands^  yet  not  on  the  top  of  their  feet,  or 
back  of  their  hands;  which  being  left  difpded  to  leceifci  the' 
noxious  parts,  are  therefere  uofiiraifhed  with  thefe  kinds 

pores. 

Of  the  Coticvla  cr  Scarf-ikin  ^  hy  M  ]>ewenhoeck.  Phil 

Tranf.  lA^  15^.  p.  572, 

MLee^doenhoeck  does  here  correfl  his  former  notion  of  the 
•  formation  of  the  fcales  of  the  fcarf-flcin,  and  by  better 
glailcs  he  was  fatisficd  that  they  are  not  made  of  the  groffer 
part  of  the  moiilurc  which  is  evaporated  out  of  the  body,  but 
are  n^ere  fcales,  fuch  as  grow  upon  the  external  ikin  of  a  fifh» 
lind  are  called  fifh>fcales:  Theie  icales  lie  upon  our  bodies,  juft 
as  they  do  upon  fifties  ^  for  the  moft  part  they  are  of  fire  fides  5 
they  are  very  thin,  and  their  breadth  exceeds  their  tWirlr^if^ 
above  25  times;  they  lie  three  deep  upon  the  body,  every 
part  being  covered  with  three  Icales  fuccemvelyi  tho'  not  abofe 
iof  a  icaie  dilcover  it&If  to  the  eye,  the  other  i  parts  being 
hid  by  the  other  icales :  The  icales  of  fiihes  alfi)  appear  but 
part  to  the  eye;  but  it  is  very  oUervable,  that  tho'  fiflies 
never  change  their  fcales,  yet  men  often  do :  Thro'  many  of 
the  fcales  there  run  traniparent  lines,  and  thcfe  lines  arc  fbme- 
times  lluck  with  round  balls,  of  the  bigneisot  a  blood-glubuJe  ; 
Hiefe  lines  M,  Zee'wefiboeck  fuppoles  to  be  cauied  by  the 
Iweat  of  the  body,  bringing  with  it  fome  gvois  fubilances, 
which  adhere  to  the  fcales;  the  globules  may  either  come 
whole  from  the  body,  or  elfe  be  afterwards  formed  of  the 
nv.itrcr,  which  is  evapDnited :  It  is  eafy  to  conceive  how  a 
loule,  flea,  or  other  mi<:t\  may  thruft  it«  fting,  or  Ihout,  into 
the  fkin,  for  they  need  not  do  it  thro*  the  Icales,  but  between 
the  plates  or  mailes:  From  hence  ^Ifo  may  be  gathered,  that 
there  arc  no  pores  ip  the  cuticle^  for  the  conveying  of  fweat^ 
becauie  it  may  oufe  out  from  between  the  fcales,  tho'tbey 
ftick  never  fo  clofe  together,  without  fuppofing  that  there  ar^ 
channels  made  for  its  paflage :  Let  us  only  reckon  how  many 
vacuities  a  fcalehas»  whereby  it  is  nourilhed;  and  an  thefpac^ 
of  -I  of  a  (bale  there  may  be  100  iuch  vacuities,  thro*  wnich 
the  humours  of  the  body  may  pafs^  and  fuppofing  that  200 
llich  parts  of  a  fcale  may  be  covered  with  a  iand;  it  will 
S4!ovv,  that  the  body  may  perfpire  from  2;  000  places,  whicix 
take  up  no  arcater  fpacc  than  what  a  fand  can  cover. 

Digitized  by  Google 


Royal  Society. 


^79 


'HeBxidge  at  St.  Efprit  in  France  j     2)r.  Tancred  Robinibn. 

Phil.  Tranf.  W  i6o.  p.  583. 

THIS  fiunout  Roman  bridge  is  very  crooked,  bending  in 
ieveral  places,  and  forming  many  unequal  angles,  clpe- 
cially  where  tne  ftream  it  ftrongeili  in  which  pl^e  the  angle 
is  moft  unequal  and  the  greateff^  tne  arches  are  very  wide» 
and  have  their  feet,  or  piers,  fecurcd  by  two  pedeftals,  that 
cncompais  them  3  both  thefc  pcdeltals  have  their  degrees  of 
proje^lurcs  or  juttings  out,  like  fb  many  rows  of  ftairs  or  Heps  j 
the  lowermoft  order  projefting  moft,  the  others  \c{l  by  degrees  5 
the  fecond  or  uppcrmofl  pedcftal  is  much  lefs  than  the  firft  or 
lowermoft,  being  Duilt  a  little  within  its  lines  of  circumference  j 
between  the  great  arches  there  are  windows,  or,  as  it  were, 
ikiaU  arches,  that  reach  down  to  the  very  plane  of  the  iecond» 
or  oppennoft  pedeftal,  dividing  the  feet  of  the  great  arches  s 
From  this  defcription  it  appears,  that  the  Romans  have  here 
contiived  all  poffible  ways  gradually  to  break  the  mighty  force 
of  the  Rimet  and  to  render  its  pafiage  eafy,  and  inoBFenfive  to 
die  feet  of  the  great  arches  3.  fer  here  are  feveraljpaliiadoes  and 
flaices,  fufficient  to  defend  this  wonderful  fabrick  from  all  the 
rudeifc  attacks  of  the  torrent  ^  the  feveral  rows  of  ftairs  proje^- 
inc  from  the  pedeftals,  which  arc  for  the  moft  part  of  a  trian- 
gular forni,  and  well  faced  with  free  ftone,  oppolc  and  break 
the  ftream  feveraWy,  and  not  at  once,  on  account  of  their 
unequal  jattin^s  •  and  in  cafe  the  flood  fhould  iWell  fo  high^ 
as  it  frequently  does,  as  to  cover  both  the  pedeftals,  then  the 
fmail  arches,  which  divide  the  feet  of  the  greit  ones,  help  to 
convey  the  water  thro',  which  orherwile  might  endanger  the 
great  arches :  Dr.  Lifter  adds  the  following  remark  5  viz,  that 
what  feems  the  foot  of  the  arch,  is  an  horizontal  arch  gradually 
contraded,  every  ftone  beingof  a  vaft  length,  and  wedge-like^ 
afid  laid  level  with  the  water. 

32}s  Vroje6iiori  of  the  Threads  of  Spiders;  an^  of  Bees  breeding 
in  Cafes  made  of  Leaves ^  by  2Jr.  Lifter.   Fhil.  Tranf 

DR«  Lifter  takes  thefi>rking  of  fome  threads  to  be  merely 
accidental,  and  not  defignedly  done  by  the  animal  ^  for 

he  obferved  them  exceeding  fleek  and  fmooth  •  there  is,  he  • 
owns,  a  divihon  in  the  prcje^iion  of  the  threads  ot  many  forts 
of  fpiders,  and  cfpeeially  of  thofe  diftinguifhed  by  the  name  of 
Lufi  i  which  tnbc  is  very  numerous,  aiid  particularly  delights 

in 
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in  failing,  yet  this  div.Kion  is  very  different  from  6rking|  ' 
tliefe  Zupi  will  dart  a  whole  Stamen^  or  flieaf,  it  once,  coniift- 
ing  of  many  filaments  ^  yet  all 'of  one  lengthy  and  divided  eadh  i 
from  the  other,  and  dutinft,  until  fome  accident  either  fnap 
them  off,  or  entangle  them;  but  for  the  moft  part  you  may 
obfcrve,  that  the  longer  they  grow,  the  more  they  fprcad, 
and  appear  to  a  diligent  obferver,  like  the  numerous  rays  in  , 
the  tail  of  a  comet ;  their  fwiflnefs  in  the  air  is  partly  owingf  ' 
to  their  luddcn  leap,  partly  to  the  length  and  number  of  the  i 
threads  projefted,  and  ])arily  to  the  poflurc  and  management 
of  their  feet,  which  ibme  of  them  arc  obfcrved  to  ufe  like 
wings  or  oars  5  the  feveral  legs  being  fomctimes  clofe  joined, 
at  other  times  open,  again  bent  or  extended,  ^c.  at  t^c  i 
pleafurc  of  the  animal :  I'hey  cannot  be  ftri^ly  4aid  to  fly,  ' 
fince  they  are  carried  info  the  air  by  external  force  j  but  they 
can,  in  cafe  the  wind  liiifer  them,  ileer  their  courfe,  and 
perhaps  mount  and  dcfcend  at  pleafure^  and  as  to  their  rowing 
along  the  air,  it  is  obfervable,  that  they  ever  take  dieir  flig|i( 
backwards,  that  is,  with  their  head  looking  a  contrary  way^ 
like  a  fculler  upon  the  water;  and  it  is  Icarce  credible  ta 
what  heights  they  will  mount^  which  yet  is  preciiely  true^ 
and  a  thing  eafily  to  be  obfenred  by  one  diat  ftiall  fix  nis  eye 
for  fome  tmie  on  any  part  of  the  heavens,  the  white  webs  at  a 
vaft  difiance  appeanng  diftinft  from  the  azure  iky^  but 
this  is  in  autunin  only,  and  that  in  very  fair  and  calm  weather. 

Dr.  Zifier  alfo  obferved,  that  bees  breed  in  cafes  of  leaves, 
and  that  they  are  not  very  fcrupulous  in  their  choice  of  them, 
but  will  make  uic  even  of  exotic  plants,  fuch  as  the  blue- 
pipe  or  fyringe-trec :   The  furthermofl  bee,   according  to 
h\x^  U  illokghl)\  makes  her  way  out  along  the  channel  thro' 
all  the  intermediate  cartridges;  and  as  thcfe  channels  run 
upwards  or  downwards  in  the  body  of  the  tree,  the  maggor- 
bcc  at  the  further  or  upper  end  of  each  channel  is  firft  laid, 
and  it  fhould  Iccm,  both  fird:  hatched  and  perfefled;  and 
muft  cither  wait  till  the  reii  be  lo  too,  or  of  neceflity,  by 
working  thro*  their  cafes,  deftroy  them:  But  Dr.  Zifier  takes 
it  to  be  otherwife}  viz.  that  that  bee  which  is  neareft  day, 
tho*  lad  laid,  is  yet  the  firft  hatched  •  and  he  grounds  his  | 
conjedure  upon  this,  that  it  is  probable,  that  the  eggs  in  the 
mother  are  all  lit  for  laying,  or  equally  ripe  and  forward  at  | 
the  time  the  firll  was  laid,  but  they  are  not  therefore  all  laid  ' 
at  once,  till  the  dam  hath  provided  each  of  them  feparately 
with  meat  and  lodging^  and  the  warmth  of  heV  body,  or 

rather 
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rmdier  the  daily  encrcafing  heat  of  the  rummer  ftafon,  ro 
which  the  parent-bee  is  continually  expored,  whilft  the  Mi 
laid  eggs  are  ihekered  in  their  deep  channels,  haftens  their 
I  iritality  ib  much*  that  they  are  hatched  worms,  and  begin  to 
feed;  before  thofc  firft  laid,  and  conlequently  are  firft  pcrfeftcd 
into  bees, 

^nmfirmChM'y  hy  M.  Chr.  Krakc.  Phil.  Tranf.  N**  iCo. 
\  P-  599- 

\     JpEB.  2<^th,  i{J84,  at  a  village  called  HeiJaggeVy  near  Hatter- 
fleben  in  South  Jutland^  a  foldicr's  wife  was' delivered  of 
this  monftrous  child,  Fig.  2.  Plate  VIII.  It  was  fuppofcd  ihe 
had  leen  (bme  body  wounded  or  disfigured  in  the  fame  man- 
ner, as  this  child  was;  on  the  left  leg  i  was  to  be^eenan 

!  oblong  round  fttece  of  flefh  of  a  brown  and  blue  colour,  ftme- 
what  /harpened  at  the  extremities,  which  was  joined  to  the 
calf  of  the  leg  2,  and  eoiild  be  moved  from  1  to  3  ^  the  other 
piece  of  flefh  4,  was  of  the  &me  colour,  but  faftened  to  the 
leg,  fo  as  not  to  be  difplaced  ;  on  the  right  foot  it  had  fix  toes 5 

7  was  like  a  bullet  of  a  ])iltol,  which  hungloofcly  to  the  leg; 

8  another  bullet  lomewhac  bigger ,  the  face  looked  pretty  old, 
as  if  it  had  been  30  or  40  years;  5  and  6  at  the  forehead  there 
were  excrefccnces  like  artificial  lace,  cfpecially  when  the  head 
was  turned  to  the  light  of  the  fun;  it  looked  fiercely  with  the 
left  eye,  keeping  the  other  clofe  ;  behind  the  head  there  was 

j    lomething  like  a  hood,  or  other  ornament,  which  women  com- 
monly do  wear;  his  arm  was  of  the  figure  reprefented  m  tlie 
.  Icheme,  with  feveral  knots  or  joints;  the  tail,  which  in  a 
;  ftrange  manner  grew  out  of  the  bacJ^part,  9,  was  f  of  a  Zealand 
ell  in  length:  This  monfter,  after  it  had  cried  out  twice  or 
thrice,  prefently  expired. 

^ke  Natron  of  Egypt,  and  Nitrian  Water  examined^  2)n 
Ch.  Leigh.   Phil.  Tranf.  K""  ido.  p.  <^op. 

TH  E  natron  of  Egypt  is  an  alcali  fiilt,  perforated  like  a 
fponge,  and  of  a"  lixivial  tallc;  and  thus  it  isdefcribed 

by  iP////; ,  Mathiolus,  and  ^gricola :  Its  principles  feem  10  be 
chiefly  two;  viz*  a  fal- marine,  and  an  urinous  fait;  that  it 
contains  the  former  fecms  manifcft  from  thcic  experiments^ 
I.  Bec.iule  a  folution  of  the  natrou  has  the  fame  taltc  that  a 
iolution  of  lal-marine  hath.  2.  In  evaporation,  the  particles 
of  the  natron  become  incruftated  upon  the  iurface  of  the 
Vol.  II.  .  N  n  .  water. 
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water,  in  the  fame  maimer  as  the  particles  of  fea-fait.   3.  Be-  ; 
caufe  the  natron  is  porous,  which  leems  to  proceed  from  a 
marine;  for  this,  when  it  cryfliBises»   fhoots  with  Uttk 
cavities.    4.  If  the  natron  be  mixed  with  fklt  of  tartar,  it  ' 
emits  the  fame  fpirir,  as  fal-armoniac,  when  mixt  with  the 
fame  (alt.   5.  That  it  contains  a  fea-falt,  feems  plain  from 
Ce/alpims:  Bo't  here  it  is  tojbe  noted,  that  tho*  the  iStfiM 
water  be  of  a  blufliy  colour,  and  makes  abrilk  fermentation 
- '  with  an  add;  yet  a  Iblution  of  natron  looks  ckar,  and  will  not 
ferment  with  an  acid :  The  reafon  why  a  Iblution  of  the  natron 
looks  tlear,  tho'  the  Nitrian  water,  which  is  but  a  folution  of 
the  lame  liilt^  is  of  a  blufliy  colour,  may  poffibly  be  this^  that 
the  water  of  Latron  receives  ir.s  redncfs  from  a  red  clammy 
lubflance,  which  ferveschicfly  to  cement  the  two  falts  together^ 
and  thiii  the  rather,  bccaufe,  after  a  folution  of  the  natron  had 
paffed  thro*  a  filtrc,  there  iluck  to  it  a  red  clammy  matter, 
and  the  folution  was  clear;  and  the  reafon  why  a  folution  of 
the  natron  will  not  ferment  with  an  acid,  feems  to  be  thisj 
becaufe  that  m  a  perfcd  diflblution,  its  parts  being  icparaled 
from  each  other  by  thole  of  the  water,  their  ftrugslings  are  too 
weak  to  make  an  e£ferveiceiice  with  an  acid  $  andthis  is  further 
confirmed  by  theie  two  experiments ;  viz^  if  to  the  folution  of 
the  natron  be  poured  an  acid»  whilfl  the  water  looked  whitifh 
or  turbid,  the  ialt  not  being  perfedly  dtfiblTed»it        a  hriik 
fermentation ;  but  when  the  water  came  to  be  dear,  ^  ialt 
being  then  perfedly  diflbived,  if  an  acid  were  poured  upon  it, 
it  would  not  ferment^  it  was  likewiie  feund  that  diis  folation, 
being  evaporated  to  a  third  parr,  would  ferment  again:  Its 
fecond  principle  is  an  urinous  fait  5  i.  Becaufe  if  mixed  with 
fait  of  tartar,  it  fmells  like  fal-armoniac,  when  mixed  with  the 
faiiie  Ialt.    2.  When  it  wui  diliilled  with  fait  of  tartar  in  a 
retort,  it  aftuidcd  an  urinous  fpirif,  as  penetrating  as  the  fpirit 
of  iiil-armoniac :  It  leems  to  receive  the  fal-marinc,  which  i 
foililcfalr,  from  the  earth,  but  its  volatile  alcalifrom  the  air; 
M.  dc  la  Chamlre  atfirms,  that  three  or  four  days  before  the 
"  JV/'fe  begins  to  overflow,  there  falls  a  certain  dew,  which  hath 
a  fermentinfy  virtue,  and  leavens  a  pafte  expolcd  totheairj 
and  at  the  lame  time  the  nitre-pits  grow  fall  of  nkre;  and 
many  affirm,  that  tho'  500  die  in  a  day  of  the  plague  at  Grar.i 
Camy  before  the  beginning  of  the  inundation  of  the  Mle,  )  er 
the  day  immediately  after,  there  does  not  one  die  5  which 
could  not  prdceed  from  any  other  caufe,  than  that  the  air 
was  then  impregnated  with  this  volatile  alcali^  for,  at  that 
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time  the  nitre-pits  grow  full,  and  this  dew  falls;  about  thc( 
time  the  Nile  began  to  overflowy  certain  Ipeciracns  of  it  at 
Oi^ord  grew  heavier  by  beinfj  expoled  to  the  air :  Her^  it  is 
to  be  obferved,  that  this  alcali  is  not  made  To  by  fire»  contrary 
to  Fan  Helmont^  who  would  have  all  akalies  fi>  made. 

The  learned  I>r.  Smtington^  who  was  at  Nitria, ,  gives 
this  account  of  its  ieparation  from  the  water  in  the  Zatroni 
there  ia  a  town  in  Egypt  called  Uitria^  which  gives  name  to 
the  Nitrian  defart^  where  is  a  Idee  called  Latron^  which  takes 
up  an  area  of  fix  or  feven  acres,  and  is  fituated  about  3  0  miles 
W.  by  S.  from  lerana^  a  town  that  lies  lower  down  the  AVfe 
than  Grand  Cairo^  and  about  the  lame  diftance  N.  W.  from 
the  pyramids  5  from  the  bottom  of  this  lake,  this  lort  of  nitre, 
called  natron,  arifcs  to  the  top,  and  there  the  heat  of  the  fun, 
condenfes  it  into  this  kind  of  fubftance^  that  all  the  nitre  comes 
from  the  bottom  to  the  top  Dr.  Leigh  dares  not  affirm,  but  he 
prcmifcs  Tome  pharnomena  it  afforded  in  evaporation,  before 
he  gives  his  conjectures  about  it;iie  took  an  evaporating  glafs, 
wh£h  held  about  four  ounces,  and  he  poured  into  it  two 
ounces  of  the  Hitrian  water;  this  he  fct  upon  a  fand-furnace, 
givinc  it  fire  by  degrees;  as  foon  as  the  water  was  warm,  the  , 
partides  of  the  nitre  began  to  fwim  upon  its  furface  in  ftraggling 
and  uneven  numbers ;  thefe  aiter  a  while  united,  and  at  laft 
there  arofe  fait  iiifficient  to  cover  the  whole  furface  of  the 
water;  he  then  took  a  thin  dafs,  and  icummed  off  this  ice, 
but  he  could  Icarce  take  it  alloflL  before  it  was  fucceeded  by 
another;  and  thus  die  fait  rofe  fuccef&vely  in  films,  as  long 
as  there  was  any  water  in  the  glafs  5  thefe  mms  had  the  colour 
and  tafte  of  the  nitre  which  came  from  Nitria^  and  like  it,  it 
fermented  with  an  acid^  and  thefe  are  what  /  /// y  called  Flos 
SaUSf  arid  probably  the  fame  witii  what  IIerodo:us  lays  they 
made  their  mummy  with  5  it"  therefore  by  the  languifhing  heat 
of  a  digeiling  furnace,  the  nutous  particles  could  feparatc 
themfelves  from  the  water,  and  form  themfelvcs  into  an  ice  5  it 
may  be  as  probable,  that  by  the  greater  heat  ofthelun,  the 
nitre  of  Latron  is  fcparated  from  the  water  after  the  fame 
manner^  and  as  in  the  evaporation  ot  all  biher  mineral  waters 
when  the  water  is  fiot  ftfong  enough  to  hold  up  the  fait,  it  is 
generally  covered  with  a  thin  film;  fo»  he  fuppofes  that,  in  the 
evaporation  of  the  natron,  fomc  parts  ot  the  water  being 
Sown  away,  the  particles  of  the  fal-marine  branch  one  .  into 
soother,  *3nd  fo  incruftate  upon  the  furface  of  the  water  :  In 
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this  bypothefis  he  was  the  more  confirmed  by  the  following 
cxperimeotj  he  took  ibmeof  the  natroo»  and  diiTolvcditin 
water,  and  let  it  to  evaporate  5  and  he'foand  that  the  fait  did 
itot  incruftate  upon  the  water,  till  three  parts  of  the  water  was 
evaporated  J  it  did  not  therefore  leem  probable,  that  the  nitie 
came  all  from  the  bottom  to  the  t»p,  and  fo  was  condenfid  hf 
the  heat  of  the  fun;  but  that  they  incrnftrated,,  when  the 
filinc  particles  branched  one  into  another,  after  the  evaporation 
of  feme  of  the  aqueous  parts:  The  reaibn  why  its  volatile  ' 
alcali,  in  evaporiition,  docs  not  fly  quite  away,  is,  bicaufe  it 
is  held  there  by  the  1  il-marinc :  By  the  teftimony  of  Hippo- 
crates, Galeth  Matliolu:^,  DicfcorideSi  ^litiy\  and  Jgrkoia^ 
it  appears  to  have  been  of  great  ufc  in  phyikk  j  but  here  it  is 
to  be  noted,  that  when  they  prcfcribe  nitre,  it  is  not  to  be 
tindcrflood  of  that  whi  ch  IS  an  ingredient  in  gun-powder: 
M.  de  Clos  is  of  the  opinion,  that  molt  of  the  niineriil  waters  in  \ 
France  are  impregnated  with  this  fort  of  nitre,  and  th^taii 
their  efficacy  is  owing  thereto:  Moknbrochm  affirms,  a 
tindure  of  Aphronitrum  to  be  of  wonderful  efficacy  in  the 
ilone^  and  Junken  in  hia  Aiedicus  fays,  that  the  nitre  of 
i^itria  is  of  fo  penetratix^  a  fpirit,  that  it  does  not  fuffer  either  [ 
rock  or  ftone  to  be  thereabouts  s  In  treating  of  its  uie  in  ' 
agriculture,  Du  Leigh  prcmifes  one  phacnomenon,  which  it  | 
aflbrded  in  CTaporation^  viz.  when  the  ialtsfpread  themfcWei  j 
over  the  water  in  an  ice»  thefe  thin  platea  would,  afat  a  | 
while,  be  generated,  and  aiccnd  in  perpendicular  Unet  toffae 
Tery  top  of  the  glals^  he  tberefere  conjechires,  that  mtre  may  : 
be  faid  to  fertuize  the  ground  after  this  manner,  its  volatile  j 
particles  being  heated  by  fome  fubtcrraneous  fire,  or  elfe  by 
the  warmth  of  the  fun,  quickly  afcend  in  the  fm all  tubes  of 
the  plant;  and  fo,  by  their  clafticity,  carry  along  with  them, 
or  force  before  them,  thofc  particles,  which,  as  they  ditfcrently 
unite,  conilitutc  the  di£fcrent  parts  of  the  plant:  But  this 
conjeflure   will  become  fomething  more  probable  by  an  I 
experiment   in  Kircber ^    where   he  fays  if  you  take  a  I 
wooden  tube,  and  put  into  it  tartar,  quick-lime,  fait  and  ' 
the  urine  of  a  wine  drinker,  reduced  into  one  mafs,  which 
is  to  be  hardened  m  the  lun,  and  afterwards  iet  in  a  cold 
cellar )  by  the  help  of  faltpetre,  from  the  above-mentioned 
mda  you  will  fee  flovticrs  branch  out ;  yjea,  fuch  is  the  force 
of  nitre,  that,  if  in  a  glals  kept  dofe  Aiut,  you  nour  the 
juices  of  fome  nitrous  herbs  op  the  above  mafs,  toe  nitre 
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contained  within  it,  being  pregnant  with  fpirit,  will  force  itfelf 
thro'  tbe  very  pores  of  the  glaTs:  M.  de  la  Chamhre  lays,  that 
plantf  grow  in  Bgjfft  in  fuch  plenty,  that  they  would  choak 
each  other,  if  they  were  not  hindred  by  throwing  fand  upon 
the  fields  j  infbmuch  that  the  Egyptians  muft  take  as  much ,  ' 
pains  to  le£ren  the  fatneis  of  their  foil,  as  other  nations  to  en" 
creafe  it :  It  is  faid  by  Vlitif^  that  a  cotnpaoy  of  merchants  he* 
mg  thrown  upon  %  fhose*  whetc  no  Hones  were  to  be  iband» 
were  obliged  10  take  sreat  pieces  of  Egjfftisn  nitre  and  make 
wsdls  thereof  onwhica  tbey  hong  their  boiling  kettles  ^  the 
nitre  being  .heated  by  the  fire  mixed  with  the  iand>  and  ran 
into  fcveral  ilreams  01  glafs,  which  afterwards  gave  the  hint  of 
making  glafs  .*  ^Pliny  and  f'^irruvius  affirm  that,  by  the  help  of 
nitre,  the  true  azure  is  made  j  and  that  without  it  there  can- 
not be  a  true  lhadow  :  This  nitre  is  diftinguifhcd  from  lalt-pe- 
trc :  I.  By  its  fermenting,  which  it  will  do  with  any  acid,  which 
falt-petre  will  notdo^  Dr. X^i^Z?  found  it  to  ferment  with  vinegar, 
which  holds  not  as  to  falt-pctre^  as  the  old  Covmentdtors  have 
oblcrved  in  their  comments  oii  Jcrtmah  And  the  'Proverbs^ 
which  gave  occafion  to  iome  to  alter  the  word  Nitre  in  thofc 
texts*    a.  It  may  be  diilmguiihed  from  ialt  petre  in  it«  talle$ 
£br  natron  hath  a  lixivial  tafte,  bat  the,  other  not.    3.  By  the 
▼olatile  ^irit  it  affocdt  $  for  from  the  one  cornea  over  a  vola* 
t^e  alcak»  but  from  the  other  a  corrofive  acid.   4.  The  natron 
afibrds  a  red  clammy  infijpidfttbftance,  but  the  other  not;  and 
thia  clammy  fubftance  ieems  to  be,  according  to  Dr.  Leigb^ 
what  9Uwf  calls  JEnm  SaUs.   5.  Like  ialt-petre  it  wiU  not 
cryfbllise.  6>  In  the  fire  it  makes  no  detonation  t  But  in  this 
it  reCbnblesfalt-peirc}  as  the  former,  by  the  fiowersof  ful- 
phur,  is  made  into  a  M  Vrmell<e^  io  the  latter,  if  you  drop 
Ipirit  of  fulphur  upon  it,  /hoots  into  pyramidal  cryfUls  not 
aiftinguifh^ble  by  the  tafte  from  Sal  'Prunellte^  tho'  its  tafle 
before  was  lixivial:  It  may  be  dilfinguifhed  itom  Sal  ArmO'  , 
niac'y  firft,  by  its  colour ;  for  the  natron  is  rcddiih,  the  other 
not;  fecondly,  by  the  texture  of  its  parts  ^  in  Sal  Armoniac 
they  (cem  clofe,  and  firmly  knit  together,  but  the  natron  i& 
fpongy  and  perforated ;  thirdly,  if  mixed  with  Sal  JlrnwvL^.r^ 
the  latter  emits  the  fame  fpint,  as  it  docs,  when  mixed  with 
ooick-lime  :  fiut  Dr.  Leigh  is  of  opinion,  that  it  comes  nearer 
the  nature  of  Sal  Armoniac  than  ialt^pctre^  firfV  becaufe  it  is 
eompoiedo^a  &a-ialt,  and  an  .urinous  alcali  5  iqcondly,  like 
Stt  jirwmm%  i^rbeD*  difiolved  io  w^ter^  it  m^kes  it  extremely 
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and  according  to  Francifeus  HamandeZf  it  ptodocei  dw 
£une  efie&»  when  difiblv«d  in  wine. 

jtn  jlccount  of  the  Porphyry  Pillars  in  Egypt  5  ^  fflARqb, 
Huntington.  Phil*  Tranf.       i6u  6zi^ 

THE  R  £  if  no  quarry,  or  ratber  rock  of  porphyry  in  all  i 
the  lower  jB;^/)^  s  ior  ib  &r  m  the        ofer^flows  is  ' 
perfefl  foil ;  The  boundaries  of  thU  overflowing  are  riftng  hills 
of  fand,  which  are  never  ten  miles  from  the  channel,  that 

Dr.  Huntington  obfcrveJ,  generally  fcarce  five,  and  m  (ome  | 
places  but  a  mile  or  two,  excepting  the  Delta  which  is  co- 
rercd  all  over,  but  the  north  fide  to  tne  le^i,  and  a  little  to  the 
call:  for  feme  miles  above  Damiata-,  beyond  thcfc  hills  is  per- 
fefl  def^rt^  under  thefe  fands  is  a  yielding  Itonc,  not  much 
harder  than  chalk,  tho*  not  io  white,  and  very  eafily  wrought- 
as  at  the  mummies  are  deep  fpacious  vaults,  the  ancient  repo- 
sitories of  the  dead  ^  and  the  like  may  be  alio  faid  of  thole 
cells  or  fepulchres  which  are  hewn  purely  out  of  the  rocky 
earth  three  quarters  of  a  mile  on  the  fouth  of  jik%andrU\ 
tho*  nearer  the  fea  there  are  (tones  of  a  harder  kind,  and  with 
which,  they  build  ^  but  by  their  mouldering  away,  as  appears  by 
the  ruins  of  houfes  within  the  walls  of  the  city,  it  is  pbin  they 
cannot  endure  the  weather,  which  is  there  fuffidently  comod-  | 
ing,  the  iron,  with  which  once  their  thick  wooden  gates  were  : 
plated  being  moftly  eaten  away,  and  the  deep  charafterson 
the  fides  of  thefe  very  porphyry  pillars  being  exceedingly  dc-  ! 
faced ;  it  is  true  that  about  Memphis^  or  near  the  pyramids  thcv 
have  a  milder  air,  and  the  hieroglyphics  cut  in  theie  ftones-will 
laft  well  enou  oh,  till  thej^  be  removed  into  a  rougher,  for  then 
they  are  found  hy  experience  to  (cale  :  Farther  m  the  country 
are  mountains  of  harder  Hone;  in  the  Nltrian^  now  the  defarc 
of  St.  Macarius^  and  not  far  from  the  lake  Latroru  where 
the  true  nitre  incruftates  on  the  top  of  the  water,  there  are 
many,  and  fome  of  them  not  unlike  porphyry  5  that  which 
nearell  refcmbles  its  colour,  tho'  not  its  coniidence,  is  the  vein 
which  produces  the  cagle-ftone,  of  which  the<"e^  are  many  in 
the  ^abr  Bapaiifii^'  z  ffctt  landy  valley  $  *bttiK^kefe  flones  arc 
of  t  difierent  grain  from  porphyry. 

The  Franks  call  thefe  ipWizTs ;^guglia\  and  the  BngUjfi  io 
particular  Cleopatra's  needles,  but  the  inhabttanta  content  them* 
felves  with  the  general  name  of  pillars  $  they  have  no  bafei^or 
pedeftais  above  ground  5  and  if  they  ever  had  any,  they  muft 
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needs  be  very  deep  m  the  earth  5  the  deamcA  of  thefr  grain 
nay  perhaps  be  owing  in  part  to  the  air  which  corrodes  them 
elbccially  on  the  eaftand  north:  The  hieroglyphic  charadbta 
wherewith  they  are  engraven  are  probably  the  aboriginal 
JBgptian  letters,  long  fince  become  obfolctej  and  they  refem* 
Ue  the  Chincfe  charaAer«,  each  whereof  reprefinte  a  word  or 
rather  an  inttreienteiice^  befidea  theyfeem  to  be  written' the 
iame  way,  vi^.  from  top  to  bottom* 

A  Clock .  2)efcend€nt  on  an  inclined  ^lane^  hy  Mr.  Mau^ 
rice  >/Vheelen  Phil,  Tranf.  N*»  i6u  p.  ^47. 

TH  E  outfide  of  this  clock  is  a  circular  body  of  ;  |  inches 
diameter,  confiiling  of  two  plates,  mealured  by  the 
latne  radius,  and  fixed  in  a  parallel  polition  to  each  other  by 
the  hoop  hy  Fig.  3.  Plate  VIII.  whofe  breadth  is  about  an 
inch ;  this  hoop  and  the  two  plates  form  the  cafe  of  the  move- 
ment j  the  anterior  plate  is  mfcribed  with  a  horary  circle 
whofe  diviiions  anfwer  the  hours  nf  a  natural  day  5  the  deep 
:Jlrades  within  this  circle  are  intended  to  reprcfeot  a  concave 
nearly  half  an  inch  in  depth,  and  the  prominence ^g;,  in  the 
middle  of  this  concave,  is  a  hemifphere  of  brafs  or  £Jver  rid- 
ing loofirly  on  a  pin,  which  Hes  hid,  and  is  the  axis  qf  die 
xnovement;  the  upper  half  of  this  hemifphere  is  hoUoWy  but 
the  lower  filled  with  lead»  and  the  little  winged  Hguxe  that 
lita  diereon»  does  with  its  exerted  £oger  peWbrm  the  office  of 
an  index;  but  this  bebg  only  for  ornament^  you  may  fabftitate 
any  other  index,  providing  the  axis,  whereon  it  is  fupportcd, 
move  freely  in  the  hole  H  Fig.  4,  and  the  lower  part  thereof 
H  L  fo  far  preponderate  H  P,  as  always  to  keep  it  pendulous, 
widi  its  point  to  the  vertical  honr. 

The  manner  of  its  motion^  as  far  as  it  appears  e^cternally, 
is  thus;  8  E  Fig.  3.  reprefents  a  board  or  ihelf  of  a  ilreioht 
and  even  furface,  about  6  foot  long,  and  io  thick  as  not  to  be 
apt  to  caft  with  change  of  weather,  nor  grow  camber  under  a 
fmall  weight  ;  on  rhis  tlie  movement  is  placed,  and  hereon  it 
pcriornis  us  couric,  and  therefore  it  is  called  the  ftage  of  the 
movement^  and  this  ftage  is  raifed  at  the  end  S,  about  10 
degrees  above  the  horizon  or  line  of  level  H  E ;  but  the  angle 
of  its  declivity  D  E  If  i^i  variable  •  the  two  plater,  which  Forln 
the  cafe  of  the  movenunir,  are  to  ftand  our  all  round  without 
the  hoop  hy  f  of  an  inch,  and  their  edges  to  be  llightly  in- 

d^Qtcd^  that  whilcv the  movement  defends  upon  thcitage,  it ' 
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may  only  turn,  and  not  Aide :  The  movement  being  placed 
as  high  as  poffible  near  the  poiat  8,  ihall  move  dowa* 
wards  towards  £,  fo  as  to  iinifn  one  entire  revolution  in  24 
I  hours  ^  and  while  it  does  fb,  the  divtfioDi  00  the  horary  circle, 
or  dial-plate,  iucceilively  culminating  over  the  point  of  the 
index,  which  is  always  to  keep  the  fame  poGtion,  will  Jhew 
the  hours  of  the  day  and  nighty  for  in  this  movemei^  amtrary 
'  to  what  is  ufual  in  others,  the  hour  is  diicoTered  by  the  acceft 
of  the  numbers  to  die  index :  Now  after  repeated  revoiutioos 
it  has  meafured  the  length  of  its  ftage,  it  is  to  be  replaced  at 
S,  as  before  $  which  may  be  done  in  left  than  halt  the  time 
you  are  winding  up  a  watch ;  and  if  the  flage  be  6  ftot  long, 
not  oftener  than  once  in  a  whole  week :  The  way  of  adjufting 
this  motion  to  the  juil  nicafure  of  an  hour,  and  refbifying  its 
errors,  is  thus;  ^iz.  by  the  turning  of  a  fcrew  infcrted  at  S, 
the  llage  may  be  elevated  or  deprelTcd,  and  accordingly  the 
movement  will  l;o  h[\cr  or  flower  j  iallcr,  li  raifcd  up,  and 
flower,  if  let  down  j  and  by  making  the  horary  circle  move- 
able and  inferring  fevcral  fmall  boffcs  or  buttons  here  and 
there  on  its  verge,  it  may  with  an  eafy  touch  of  the  finger  be 
moved  to  the  right  and  left,  as  there  fliall  be  occafion,  till  the 
jull  time  be  brouahc  to  the  point  of  the  fulpended  index. 

The  real  on  of  this  movement  may  be  thus  explained  5  Jet 
the  circle  L  OD  N  Fig.  5,  reprefent  any  circular  body,  wholie 
centres  of  gravity  and  magnitude  coincide  at  M  ^  let  this  cir- 
cular body  be  placed  upon  (bme  level  plane  GG$  and  then  it 
IB  evident  that,  the  angle  of  contafi  with  that  plane  at  a,  will 
alio  be  the  point  of  its  UbraUon»  and  coofequently  it  .muil  i^eft 
there ;  becaufe  both  the  momentum  and  obftacle  are  equal : 
Let  D  £  reprefent  a  delcending  plane»  making  an  angle  of 
ccaita£l  with  this  circular  body  at     and.here  it  is  manitefl,  it 
cannot  reft;  faccaufir  the  line  of  direfiion  ra^  which«  While 
'  the  body  infifted  on  a  leTcl,  divided  it  thro*  the  centres  of 
gravity  and  magnitude  into  parta/sequi ponderate*  ia  now  re* 
moved  to  LD$  which  line  L  D  falling  without,  or  befidea  the 
centre  M«  evidently  deflroys the  sequilibrium  of  itapartf»  and 
therefore  it  mult  tumble  down  towards       for  in  this  cafe  the 
momentum  exceeds  the  obilacle  ^  the  rcafon  therefore  of  its 
defccnf  now,  being  the  overbalance  of  the  parts  L  N  D  to  the 
remaining  fecflion  LDO,  it  muft  ncce(ifiirily  follow;  that  if 
ibniewhat  equal  to  the  excefs  of  L  N  D  above  L  O  D  were 
affixed  to  the  limb  of  the  quadrant  Oa,  as  at       the  circular 
body  would  then  reft  as  quietly  at  b  as  it  did  before  at  aj  be- 
caufe 
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tmk  li D O P  XiND,  that  is,  the  ohftacle  iscqmal  to 
the  momentum  ^  nay  this  circular  body  will  now  refift  a  greater 

force,  and  maintain  its  point  of  libration  more  firmly  on  the 
decliyity  D  £,  than  it  could  before^  when  it  refted  on  the  point 
«  in  die  lervl  G  G  j  the  reaiba  of  which  is  evidently  this»  be* 
cauic  by  the  addinon  of  the  ooiiaterpoife  P  to  the  quadrant 
O  a,  mt  centie  of  travity  fidlc.  loiwer  in  ti^e  line  of  direAioa. 
£/D»  atidis  fctiMmd  from  M  to  #•  e»  nearer  to  the  point  of  ' 
libratjoo  and  confeqoetidy  will  keep  the  circular  body 
tnort  fteady  in  its  prcknt  pofition;  and  the  fame  principle 
which  is  the  caufe  of  its  rcli  is  alio  that  of  its  motion^  for  let 
the  numbers  i,  x,  5,  4,  reprefcnt  a  tr.iin  of  wheel-work, 
wherein  there  is  no  material  difference  from  what  is  tound  in  a 
common  watch,  only  the  numbers  of  the  teeth  on  the  wheels 
and  pinions  arc  to  be  calculated  in  luch  a  manner,^  as  that  the 
motion  of  the  whole  train  may  correfpond  to  the  alligned  revo- 
lution of  the  body  of  the  movement,  which  is  to  be  once  in 
24.  hours ;  it  would  be  alio  expedient  that  a  Ipirai  Ipring  were 
applied  to  its  balance,  as  is  umal  in  the  latter  movement ;  but 
there  is  no  occafion  for  a  fufee^  for  the  tumaof  the  body  of 
the  movement,  as  it  deicendt  upon  the  ftage»  anfwer  all  the 
intentions  of  a  ftriog  or  chain  ^  and  the  contranitence  of  the 
wdfiht  P  to  the  excefs  of  Ii£D  above  LQD  fervea  in-* 
Aead  of  a  perpetual  fprinc,  and  the  movement  wants  only 
a  perpetnardcYcent,  ^  mak«  its  motion  fi)$  and  wherei^ 
the  great  wheel  in  ordinary  movements  is  pkoed  as  near 
the  edge  of  the  framing  plate//,  aspoffible^  in  tiiia  cafe 
it  muff  with  its  arbor  or  axis  M  pofleis  the  centre  of  the 
movement  $  becaufe  this  wheel  is  to  carry  the  weight  or 
Tpower  P  by  the  veftis  or  lever  M  P,  and  that  weight  P  mull 
DC  always  equi-diftant  from  the  centre  of  the  movement  j  that 
whilfl  the  body  of  the  movement  performs  its  revolutions* 
the  £iid  weight  P,  and  the  great  wheel,  to  which  it  i;i  affixed, 
may,  without  any  coiiiiderahic  variation,  continue  in,  or 
near  the  fame  pofition,  wherein  they  now  are;  now  fuppoie 
this  weight  P  with  its  vcdisMP  to  be  quite  taken  out  of 
the  movement,  and  the  body  of  the  movement  to  be  placed 
on  a  horizontal  plane  HH,  its  point  of  contadl  in  thrjt  place  is 
T5  where  it  fhould,  but  cannot  relt^  becaufe  the  weight  of 
that  part  of  the  train,  marked  with  the  numbers  2,  3,  4, 
removes  the  centre  of  gravity  from  M  ;  and  therefore  on  the 
oppofite  part  of  the  tnovemont,  as  about  CQj  the  iniide  of  tho 
hoop,  which  forms  the  cafe,  is  to  be  loaded  with  a  thin  lining 
Vol.  IL  O  0  *  of 
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of  lead,  which  may  be  a  counterpoife  to  that  part  of  the  train  5 
thitfo  the  whole  body  of  the  movement  may,  excepting  only 
that  P  with  its  veais  18  now  laid  afide,  reft  indifferently  m  any 
point  on  that  horizontal  plane  $  thia  rcducbgof  the  mov  enK  nc 
to  an  equilibrium  of  all  its  parts  in  the  centre  M  muit  be  per- 
formed by  trials,  that  is,  by  rafping  the  lead  at  CQj  The 
centre  of  gravity  being  thus  reduced  to  M,  replace  the  weight  P 
by  the  hdo  H,  Fig.  7,  on  the  arbor  of  the  central  wheel  M; 
now  let  the  body  of  the  movement  be  placed  on  the  declivity 
DE^  andfcppofing  P  +  LdD  =  LDE,  then  die  body 
muft  needs  reft  there;  but  becaafe  the  weight  P  is  not  nowss 
in  Fi^.  5,  fixed  to  any  part  of  the  quadrant  QD,  but  hangs 
on  the  train  of  the  wheel-work  1,  2,  5,  4»  it  evidently  follows, 
that  ii  Its  power  be  fuperior  to  the  refiftance  of  the  train,  thai 
the  whole  body  of  the  movement  muft  needs  defcend  towards 
E  J  by  which  it  appears  that  there  arc  two  offices  affignedft) 
the  weight  or  power  P  5  the  firft  is  to  be  a  counterpoife  to  Ac 
excels  of  the  weight  of  L  E  D  above  L  Q^D^  the  fecondis, 
that  it  be  of  force  fufficient  to  put  the  train  into  a  motion,  ad- 
juftcd  in  fuch  a  manner  as  exa(511y  to  correfpond  with  the  time 
afli^ncd  for  the  revolution  of  the  whole  body  5  fo  that  all  the 
difficulty  confifts  in  fuch  an  exafl  ftating  of  the  weight  and 


power  of  P,  that  it  may  adequately  ferve  both  thefe  iiiten 
and  how  eafy  this  is,  will  appear  from  the  following  propoii- 
rions:  i.  That  whatever  the  intrinfic  weight  of  T  be,  as  fuppole 
four  ounces  troy,  yet  the  power  of  that  weight  will  be  aug- 
mented or  diminiflicd  according  to  the  different  degrees  of  us 
.elevation  in  the  quadrant  TQ;  thus  confidcring  TM  as  a 
yeOis,  its  Fukrm  ^  M,  the  point,  where  it  exerts  its  power 
on  the  train,  is  at  U  $  then  whatever  force  it  has  on  the  point 
U,  in  its  preTent  elevation  of  4$  degrees,  it  will  acquire  a 
greater  by  oeing  raifed  to  50,  5  5,  fSc.  and  the  greateft  of  all 
in  90  degrees,  at  Q^;  and  on  the  contrary,  let  it  fink  to  40, 
^^,^c-  its  power  on  the  point  U  will  ftill  be  dinSini/hed,  m- 
lomuch  that  in 'I\  ir  will  be  quite  extinguifhed  j  and  there- 
fore if  P  be  of  a  coinpctent  weight  to  move  the  train  at  }^ 
will  certainly  move  it  in  feme  degree  of  elevation  or  other  m 
the  quadrant' Q^T.  2.  If  the  weight  P  be  confulcred  as  to  its 
office  of  being  a  counterpoife  to  the  body  ot  the  movement,  it 
will  perform  this  no  lels,  while  ir  hangs  on  the  Feuits  i^y* 
than  if  ir  were  fall  rivettcd  in  the  fame  place  to  the  cale  of  the 
movement ;  fo  m  what  point  of  the  quadrant  Ibever     J*  i 

move  ihc  train,  it  may  be  alio  a  counterpoise  to  the  body  ot 
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the  movement 5  for,  1.  At  what  owit  foerer  of  the  circle 
LETQ.,  the  line  of  declivity  DE,  makes  an  angle  of  con- 
taft  5  on  the  fame  point  wiJl  the  diameter  S  D  fill  at  righr  ai> 
glcs  with  DE.    2.  The  line  of  dire6lion  LD  will  cvlt  uli  on 
the  point  of  contaifl  D,  making  an  angle  with  the  dianierer,  as 
SDL.    5.  The  angle  SDL  will  be  always  equal  to  D  L  H  ; 
that  is,  as  great  as  is  the  elevation  of  the  line  of  declivity  DE 
above  the  horizontal  EH,  Co  great  will  be  the  angle  of  diftance 
between  the  diameter  S  D,  and  the  line  of  dircdion  LI). 
4.  The  greater  the  angle  of  declivity  is,  the  hfs  will  he  the 
leflion  L  Q^D  5  and  io  on  rhc  contrary,  the  lels  that  Angle  is, 
the  grcircr  the  ledion  j  and  therefore,  5.  The  excefs  of  the 
weight  of  LED  above  L  Q^D  mull  be  alio  greater,  by  raifing 
up  the  Aage  with  the  fcrew  at  S  ^  and  that  cxcefs  lefs  by  fcrew* 
ing  it  down.   6.  The  lighter  that  part  of  the  body  is,  which  is 
teprefented  by  the  ie£Uon  LQJ),  the  heavier  ihould  be  the 
counterpoile  P$  and  that  either  in  intrhific  weight,  as  in 
ounces  and  parts  of  ounces  or  potential  weight,  by  being 
ratied  higher  in  the  quadrant  QJV.    7.  The  icre;wing  up  the 
ftaee  of  me  movement  at  S  will  raife  the  counterpoife  higher 
in  tbc  quadrant  QT,  by  prop.  9,  and  therefore  make  it  poten- 
tially heavier  $  from  hence  ,  appears,  both  the  reaibn  of  the 
due  adittftmient  of  the  motion  of  the  train  to  the  exaS  mea* 
fure  dT an  hour,  and  what  weight  is  to  be  afligned  to  P,  that 
moves  it:  Having  £et  the  ftagc,  by  the  help  of  the  arched 
Icrew,  at  the  elevation  of  about  10  degrees,  place  the  move- 
ment thereon,  and  try  what  weight  at  the  end  of  the  rdiis 
MP  Will  ftir  the  trains  mean  while  holding  the  movement 
with  the  hand  in  fuch  a  portion,      the  Fe6i$s  may  make  an 
angle  of  about  50  degrees  with  the  perpendicular  M  T5  then 
kt  the  movement  loole,  to  undulate  upon  the  ftagej  and 
when  the  vibration  ceafes,  oblerve  to  what  degree  of  the  qua* 
drant  the  Ve^i$s  points,  and  at  the  lame  time  mind  the  pulfes 
of  the  balance  ;  it,  at  this  obfervation,  the  weight  lie  io  vV,  as, 
for  initance,  between  25  and  35  degrees  of  the  quadrant,  and 
the  beats  of  the  balance  be  conjedured  not  to  differ  much 
from  their  due  time,  the  weight  P  is  well  enough  proportion- 
ed 5  but  if  it  chance  to  be  much  heavier  than  is  ab^al^tcly•  * 
ncttifuly  that  excefs  will  be  moderated  by  fere  wing  down  the* 
iiage$  and  if  it  be  not  abfolutcly  too  light,  its  de&3  will 
compenfated  by  fere  wing  theflage  higher;  therefore^  of  tbefcr 
two  extremes  cbufe  the  tbrmer  $  (or  the  few^  degrm  SI  wbM 
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in  the  quadrant,  beyond  what  is  tbfblately  t)ece£Giry,  it  will  be 

lb  much  the  better. 

^  eajy  Way  cf  ienmfimingfme'of  Euclid's  Propofitions  § 
by  Mr.  Afli.   PhiL  Tranf.  N*^        p.  tf7». 

TH  E  propofitions  of  Euclid,  which  Mr.  ^Jb  endeavours 
to  dcnionftrare  independently  of  the  reft,  arc  the  fol- 
lowmn;  vrz.  rhe  32  and  47  ot  the  firft  book  5  moft  of  the  fe- 
cond  and  fifth  books  3  and  the  M\  and  fixtcenth  propofitions 
of  the  fixth,  together  with  their  corollaries :  In  order  to  de- 
jnonfirate  the  3  id,  he  iuppofes  it  known,  what  is  meant  by  an 
Hiigle,  triaiigte»  circle,  external  angle,  paraUckt  and  that  the 
meafare  of  an  angle  is  the  arch  of  a  circle  intercepted  between 
its  }egs,  that  a  right  angle  is  mcafured  by  a  quadrant,  and  two 
ririit  angles  by  a  femi-circle  5  then  in  the  triangle  ABC  Fig.  8* 
Pkte  VTlI.  the  external  angle  B  C  E  is  equal  to  the  two  oppo» 
fite  internal  ones  'ABC,  B  A  C  $  for  defcribing  a.  circle  mm 
the  centre  C  and  with  the  radius  B  Q  drawing  C  D  parallel 
to  A  B,  theft  two  linep,  being  always,  equi-diftant,  will  both 
have  the  fame  inclination  to  any  third  line  falling  upon  them  1 
that  is,  by  the  definition  of  an  angle,  they  will  make  equal 
angles  therewith  5  for  if  any  part  of  C  D,  for  inftancc,  did  in- 
cline more  to  B  C  than  to  A  B,  they  would  not  be  parallel  5  it 
follows  therefore  that  the  angles  A  B  C,  BCD  are  euual^  alfo 
BACrrzDCE,  becaufe  AE  falls  upon  two  parallels;  but 
the  external  ancrle  BCE  —  BCD-j-DCE,  which  was  be- 
fore proved  to  be  equal  to  ABC,  B  A  C,  Q.  E.  D- 

Hence,  it  may  be  inferred  as  e  corollary,  that  the  three 
Unglesof  every  triangle  are  equal  to  two  right  ones  $  for  the 
angles  A  C  B  4^  fi  0  £  are  mcafured  by  a  femi^ircle,  and 
there^r^  arc  equal  to  two  right  angles s  The  ao^  aaand^i 
propofitions  of  the  third  book,  which  contain  the  properties 
pf  circles,  are  alfocorollaries  from  hence. 

In  order  to  demonftrate  the  47th,  he  ftlppofes  that  two  an* 
glcs  or  two  forfaces  are  equal,  when  placed  on  each  other, 
fieilher  does  exceed  5  this  being  granted,  the  fides  about  the 
right  angle  are  either  equal  or  unequal  j  if  equal,  let  all  the 
fquares  be  defcribed;  the  whole  figure  exceeds  the  fquarc  of 
.  the  hypothenule  B  C  Fig.  9,  by  the  two  trianoles  M,  U  ;  and 
exceeds  alfo  the  fquares  of  the  other  two  fides  A  B,  A  Q  by 
the  two  triangles  ABC,  and  S;  which  exceffes  are  equal,  for 
J4  is  e^u^}  tp  A  5  C,  tli^  twQ  ftdes  ^bou(  the  rAght  angle  be- 
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iog  two  fides  of  aiqoareiipoii  AB,  by  fuppofitiOD^  equal  to 
AC»  and  the  third  fide  equal  toBC$  therefore  the  whole 
triangles  are  equal  ^  after  the  fiime  manner  S  and  U  are  prov- 
ed to  be  equal;  therefore  the  fquare  of  CBis  equal  to  the 
Iquares  of  the  two  other  fides,  (i^  E.  I). 

But  if  the  fides  be  uncqu^il,  let  the  fquares  be  defcribed, 
and  the  parallelogram  LCj,  coni][)kated  j  the  whole  figure 
exceeds  the  fquare  upon  BC,  Fig.  lo,  by  three  triangles, 
X,  K,  Z-  and  it  alfo  exceeds  the  Iqnares  LA,  A  D  by  the 
triangle  ABC,  and  the  parallelogram  P Q^;  which  exccfles 
are  equal ^  for  Z  is  equal  to  ABC,  the  Jide  OC  =BC» 
CD  =  A  G,  the  angle  D  =  A^  and  O  CD  ==;  B  C A j  which  is 
inaiiifeft>  by  taking  the  common  angle  AGO  from  the  two 
right  an^es  BCO»  ACO^  therefore  by  fuper-impofitton,  or 
lay ir^thv  one, upon  the  other*  the  whole  triangles  are  equals 
laliJce  manner  X  is  proved  equal  to  ABC,  as  alfo  and 
Ae  parallelogram  PQ^  proved  to  be  double  of  the  triangle 
ABU}  and  thus  the  excefles  being  proved  equal,  the  remain- 
ders will  be  alio  equal ;  viz.  the  fquare  of  B  C  to  the  Iquares 
of  A  B  and  AC.  Q.  E.D.  The  3,5th  and  55th  of  the  third 
book,  as  alfo  the  12th  and  13th  of  the  Iccond  are  maniicft 
cprollaries  from  hence. 

The  firft  ten  proportions  of  the  fecond  book  are  evidently 
demonfirated,  only  by  fubiUtuting  fpecies  or  letters  for  lines, 
and  multiplying  them  according  to  the  tenor  of  the  propofinon^ 
thus,  to  inftance  in  one  or  two,  call  the  whole  line  and  its 
parts  ^  and  ^,  therefore  ^  ^  -j-*  r,  and  confequently  = 
€C  ihCy  which  u  the  very  fenfe  of  the  fourth  of  the 
lecoM  book«  Thus  alio,  let  a  line  be  cut  into  equal  parts 
and  let  another  line  be  added  thereto^  it  is  manifefl,  that 

#//-}-  4//  +  *//"  =  ^//  +  </+ »//  -i-  ^ffi  which 

IS  tnc  tenth  proponcion  of  the  fame  book. 

Almoft  the  whole  doflrine  of  proportionals  5  viz*  permu<» 
talion^  tnvcrfipo,  jccpverfion,  compofition»  divifioo  of  ratio's,  and 
proportion  #x  aquo  5  and  conieqaently  the  moft  ufeful  propofi- 
tions  of  the  fifth  book,  are  clearly  dnnonftrated  by  one  defini- 
tion, and  that  is  of  fimilar  or  like  parts,  which  arc  faid  to  be 
fuch  as  are  after  the  fame  manner,  or  equally  contained  in 
their  wholes  5  thus  the  antecedents  a  and  c  are  eirher  equal  to 
their  confequents,  or  greater  or  lelsj  if  equal,  the  thing  is 
manifeft  5  ificfs,  then  by  the  definition  of  proportionals  a  and  c 
%xc  like  parts  of  b  and  ^  •  tberefoie  what  ratio  the  wholes 
*  .  ^and 
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^  and  e  have  to  each  other,  the  fame  will  a  and  c  have,  which 
is  permutation;  likcwife  e  z  c  i  :  b  i  which  is  inverfion:  So 
alio,  if  from  proportionals  you  take  like  parts,  the  remainders 
will  be  propurrional  5  whence  converfion  and  divifion  are 
tJcmonitrated ;  and  if  to  proportionals  you  add  like  parts,  the 
wholes  will  ftill  be  proportional,  which  is  compoiition,  55^c, 
if  the  antecedents  be  greater  than  the  confecjuents,  the  confe* 
qucnts  will  be  ^ib  the  hke  parts  of  thenii  and  the  dcmonilration 
exafily  the  iame  with  the  former. 

The  firft  propofition  of  the  fixth  hook  is  proved  by  confider^ 
ing  the  genefis  of  parallelograms,  which  are  produced  by  mul- 
tiplying or  drawing  the  perpendicular  upcm  the  bctfe :  that  is, 
taking  it  fo  often  as  there  are  parts  and  divifions  in  tne  bafe; 
there&re  the  fame  proportion  that  RX,  Fig.  11,  fingle  hath  to 
N  X  fingle,  the  fame  hath  R  X  multiplied  by  X  Z,  that  is 
repeated  a  certain  number  of  times,  to  NX  multiplied  by 
XZ,  that  is,  repeated  the  lame  number  ot  timesj  which  is  as 
much  as  to  lay,  R  X :  N  X : :  the  parallelogram  R  Z :  the 
parallelogram  NZ:  Nov/  that  this  propofition  is  alfb  true  in 
oblique-angled  parallelograms,  is  proved,  becaufe  'they  arc 
equal  to  re^angled  ones  upon  the  fame  bafe,  and  between  the 
lame  parallels,  as  does  thus  independently  appear  3  the  trian- 
gles R  Q^X  and  M  P  Z,  are  exqual  Fig.  it;  tor  R  X  =  M  Z, 
QXrz  PZ,  RM=:  CLP,  therefore  adding  MCLto  both, 
MP|  if  therefore,  from  thefe  eq^ual  triangles  you  take 
what  IS  common  $  viz.  M  Xi  Q,  the  rehiamder  R  XL  M  will  be 
equal  to  the  remainder  QLZ  P,  to  both  which  ad ing  X  L  Z, 
the  whole  parallelograms  will  be  equal,  viz,  R  Z  =  QJZ. 
Q.  £.  D.  That  triangles  alfo  hanojR  a  common  bafe  are  in  the 
ratio  of  their  altitudes  does  hence  Mlow  £  becaule  they  are  the 
halves  of  parallelograms  on  the  fame  baie:  The  demonftration 
is  exaflly  the  fame  in  priOns,  pyramids,  cylinders,  and  cones, 
having  theHime  bafe. 

I0  prove  the  iixreenth  of  the  fixth  book,  he  fuppofcs 
t\  r,  €  to  be  proportional  5  that  is,  granting  a  and  c  to  be 
the  Icilcr  terms ;  the  fame  way  that  a  is  contained  in  Z',  fo  is  ^ 
in  <»,  and  fuppoiing  d  the  denominator  of  the  ratio  ^  it  will 
follow,  that  b  is  made  up  of  a  multiplied  by  and  6>  of  ^ 
multiplied  by  J  j  fo  that  rr-  and  ca'^  e-^  draw  therefore 
the  extremes  on  each  other,  that  is,  a  on  cd^  and  the  means, 
tliat  is,  c  on  ady  thefaflors  being  the  fame,  the  produds  aed 
and  cad  arc  the  fame,  and  cpniequently  equal.  Q.  D. 

The 
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The  duplication  of  the  cube  is  cafily  folved  algebraically  as 

X 

feUowS)  Ico  Fig.  I2»         :  :x:  ~ ±:  p  by  8  JSa^.  d.  •f^ 

2tfx  —  — -r  =  "rrby47  Buc.i.  therefore       +  2^ 

--2«^tf  =  4«\  and4^-j-  2/1^  x  4"  2X  ^tf,  re&Iv- 

ing  which  equation  into  an  analogy,  iti89  4P-f«2jc:2^*4" 
4« : :x ^ ;  4S  that     M  3  sc  i  ^ 

^ Theory  af  the  Tides    the  Sar  of  Tonquinj  ly  Mr.  Hal- 
ley.   Phil.  Tranf.  N""  i6z.  v.  ^85. 

TH  E  effcft  of  the  moon  upon  the  waters,  in  the  product  iou 
of  the  tides  in  this  port  o^^ofiqnin^  is  the  more  wonder- 
ful and  furprifing,  in  that  it  feems  different  in  all  its  circuin- 
fiances  from  the  general  rule,  whereby  the  motion  of  the  fca 
is  regulated  in  all  other  parts  of  the  world  ^  for,  firil,  each  fluK  , 
is  about  1 1  hours  duration,  and  its  correfpondent  rcflujc,  ai» 
long  *  ib  that  there  is  but  one  high- water  in  24  hours  $  again, 
there  are  in  each  month  two  intermiffions  of  the  tides,  at  the 
infernal  of  about  14  days,  when  there  is  no  fenflble  flood,  or 
fifing  of  the  waters  to  be  obferved,  but  the  iea  is  in  a  manner 
fiagnant^  thirdly,  that  the  increa&  of  the  water  hath  its  14 
days  period,  between  the  above-mentioned  mtermsflions,  and 
at  the  end  df  (even  days,  makes  the  higheft  tides ;  from  which 
time  the  water  again  gradually  abates,  and  the  flood  is  weaker, 
till  it  comes  to  a  ftagnatioii  %  both  increale  and  dectcaie 
obferving  the  faine  rule  in  being  exceeding  flow  in  the  begin-  - 
ning  and  end,  and  fwift  in  the  middle 5  laflly,  which  is  vcrv 
uncommon,  the  rifing-moon  in  the  one  halt  of  each  month 
makes  high  water,  and  the  fctting  moon  in  the  other  half 

To  account  for  this  flrange  phainomenon,  it  appears  that 
the  inrcrmiirions  of  the  tides  happen  nearly  upon  thole  days 
wherein  the  moon  enters  the  figns  of  T  and  tfSJ,  or  pa^Tcs 
the  equinoflial;  which  divides  the  moon's  courfe  nearly  into  - 
two  equal  parts,  as  well  as  the  lun's;  and  from  hence  ic 
follows,  that  the  tropical  moons  m  S  and  XP,  arc  thofe,  which 
caulc  die  grcateft  flux  and  reflux  5  it  alfo  appears,  that  the 
moon  in  fkMthem  6gns  brings  in  the  flood,  whim /he  is  above 
the  horizon,  fb  as  to  make  high- water  at  herfetting;  and  on 
the  contrary,  that  whilfl  fhe  is  in  fbuthern  figns,  it  flows  all 
the  time  the  moon  is  below  the  horizon,  and  fo  makes  high- 
water  at  her  riilng :  But  it  is  to  be  obferved,  that  tho'  the 

moon 
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moon  pafs  fwiftly  from  fouth  to  north,  when  fiic  is  in,  or  near 
Y,  and  from  north  to  fouth,  when  in,  or  near       yet  tho  ' 
motion  of  the  fea,  which  is  the  caufe  of  this  tide,  is  fcarce 
difcernible  for  three  or  four  dsys,  when  the  moon  paffesthe 
(aid  equlnoflial  points ;  whence  it' ajppoari»  that  tho'  the 
niooD*8  declination,  or  her  diftftnce  from  the  equinoftial,  be  I 
that  whereby  thefe  tides  are  legidated)  yet  the  increa&  uA 
dectcaie  of  the  water  it  by  no  means  proportional  toithat  of  the 
moon's  declination^  that  chancing  fwiftly,  where  the  increafe 
of  the  water  is  ohiefved  to  te  floweft:  It  feems  therefcn 
probable,  that  the  increafe  of  the  waters  fliould  be  always  . 
proportional  to  the  vcrfcd  fines  of  the  doubled  diftance  of  the  I 
moon  from  the  cquinoftial  points;  upon  which  hypothefis, 
Fig.  15.  Plate  ViU.  will  give  an  elegant  lynopfis  of  the  whole  , 
miirter:  Let  AB  be  the  bottom  of  the  bar  of  Tbnquitr,  CD  a 
perpendicular  thereto,  whereon  to  mcafure  the  fevcral  dcpdis 
of  the  water;  C  T,  Ctfii  the  mean  depth,  when  the  water  is 
ftagnant,  upon  the  moon's  being  in  the  equinoilial  pointj, 
which  is  commonly  about  15  foot^  C  S  occid.  the  high-water 
mark,  when  the  moon  is  in  ft  or  icf,  being  about  24  foot; 
Cvf  occid*  the  height  of  the  ]ow*water  mark,  when  the 
moon  is  in  9  or  YP,  being  about  6  fbot^  fo  that  the  greateft 
rife  of  the  water,  on  the  tropicd  m6ooS|  will  be  aoottt  16 
£>ot;  then  dividing  T  sand  a  tr  into  two  equal  parts  to E 
and  F»  on  thefe  two  points,  as  centres,  delcribe  the  two  \ 
circles,  each  of  whole  rauiii  are  4  i  foot,  at  which  apermre  of  \ 
the  GomfMifies  the  iaid  circles  are  naturally  diviaed  in  the 
is  Us  SI,  ^c.  thro*  which  points,  if  lines  be  drawn  parallel 
to  the  bafc  AB,  they  will  cut  the  pcrpendicuUr  CD,  in  the 
heights  of  high  and  low- water  marks,  which  will  be  at  the 
entrance  ot  the  moon  into  the  laid  Ij^ns  ;  fb  the  grcatcft  depth 
cf  high  water,  when  the  moon  enters  b>  Hi,  51,  K  is  but  17  i 
foot,  and  the  Icaft  at  low  water  12  I  foot  j  but  when  /lie  enters 
H,  51,  J,  sw,  the  hij»h-watcr  depth  is  21  I  foot,  the  low-witer 
but  8  T         as  appear?  by  the  figure:  It  is  worth  enquiring  1 
into,  ieeing  this  motion  of  the  (ea  is  more  or  lefs  as  the  moon 
IS  farther  tirom  or  nearer  to  the  equinofibal,  whether  fome 
years  there  may  not  be  much  higher  fprins  tides  than  other 
yearSi  according  to  the  different  obliquity  of  the  moon's  orbit 
to  the  equinodial^  for  when  the  afcending  node  isiil  T,  as  il  • 
was  in  1^71  and  1690^  the  moon  in  s  and  V  deviates  from 
the  equator  full  28  i  degrees  3  andbttt  t8  i  degwcSi  when 
the  f^ime  node  is  in  Zi^r^,  a$  it  was  in  i6io. 
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Experimnn  mcernvig  Digeftion^     Mr.  Ch.  Leigh.  PhiL  * 

MK.  I-cigh  prepared  x  di^s^tlkr  or  digcftin^^  liquor  from 
fpirit  ot  fulphur,  fpirit  of  hartfliorn,  the  chyij  of  a  dog, 
and  the  Saliva its  tafte  was  like  that  of  meat  vonitcd  out  of 
a  full  ftomach,  fomcthing  lour,  but  it  would  not  ferment  with 
an  alcali  5  it  was  pellucid,  and  without  any  Isi^ell ,  the  lalt,  into 
which  it  did  ihoot,  was  cubical :  Upon  putrinir  mto  a  drachm 
of  this  lit^uor  a  piece  of  veil  about  the  bigncfs  of  11  nut,  and 
letting  it  upon  a  digefting  furnace  3  in  two  liours  time  there 
came  from  the  meat  a  liquor  of  the  colour  and  tade  of  chyie^ 
and  the  meat  afterwards  was  light,  dry,  and  infipid  $  and  it 
afforded  the  fame  phenomena  on  beef^  matton,  or  any  other 
meat:  From  thele  obfervarions  we  may  reafonably  conjee* 
tare,  that  by  fome  fuch  menftruum  the  meat  is  digefted 
in  the  ftomach,  tho*  not  the  only  agent,  it  being  requifite 
in  ibmei  or  in  moft  animals,    i.  That  the  itomach  receive 
a  gentle  heat  from  the  liver.    1.  That  it  ^ve  a  natural 
fituation.   g«  That  it  be  affifted  by  the  Omentum  5  which  latter 
ma^  be  inferred  from  thofe  animals,  which  have  no  caul,  pro- 
moting digeftton  by  doubling  their  hinder  legs,  and  reiting 
their  Bellies  upon  them,  as  hares  and  conies.    4^  Becaufe  the 
ilomiich  h  IS  a  Tunica  Villofay  whereby  it  is  enabled  to  divide 
the  mcwi  into  parcels,  which  mail  nccclLirily  facilitate  the 
Ojperanon  of  the  natural  ferment  3  and  becaufe,  if  it  had  not  a 
tunica  Vilhfay  the  fleihy  tunicle  would  be  apt  h)  be  too  much 
diitcnded  by  meat  and  drink,  which  would  neceffarily  weaken 
the  tone  of  the  ilomach.  5.  It  is  requlHte  that  the  £»uts  /hould 
form  windings,  orhcrwife  the  digefted  meat  would  be  too  foon 
difcharged  out  of  the  ilomach|  and  thus  we  ihould  be  tormented 
with  perpetual  hunger. 

The  ingredients  of  the  natural  ferment  feem  to  be,  the  faliva, 
the  fuccus  or  juice  of  tiie  glands  of  the  ftomach>  and  a  nitro* 
aerial  fpirits  of  the  nerves :  That  the  faliva  is  an  ingredient, 
may  feem  j^robabie  from  thele  reafons^  i.  Becaafe  that.by 
means  of  this^  meats,  tho*  impregnated  with  different  princi- 
ples, may  be  made  to  mix  with  a  menftruam,  2.  Since  the 
lyiTa  is  impregnated  with  a  volatile  ialt,  it  is  probable,  that 
diat  aUb  mav  help  digeftion :  The  iecond  ingredient  feems  to 
be  a  liquor  tnat  is  ieparate'd  by  the  glands  ift  the  bottom  of  the 
flomacbj  and  it  is  obferved  that  fuch  animals,  as  have  the 
Pteateft  number  of  thefc  gl  mds,  are  the  moft  vocdtcious: 
Vol.  II.  P  p  Laftly, 
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Laflly,  that  the  nitro-acrial  fpirits  of  the  nerves  are  an  ingre- 
dient of  the  fiomachical  ferment  ieenis  reafenable  from  the 
arguments  of  Dn  Maj^cw^  who  reafonA  thus  5  now  fince  the^ 
animal  fpirits  confift  of  ntrro-aerial  paf ticks,  it  will  mt  be  , 
hard  to  conceifte,  how  the  above-mentioned  eftClf  «re  we- 
(^uced  thereby  in  the  flomacb;  fer  tfao' the  nitre-nerial  ^Mrit 
he  not  acid,  yet  iron  is  corroded  thereb]r»  vitriols  are  perfefiedi 
fixt  falti  are  breught  to  a  Fkwr,  and  the  compages  of  things 
are  diEblvcd  by  it,  as  by  an  univcrfal  menflruum. 

wtf  'Def motion  of  a  Bridge  mtbout  any  Miliar*  Phil.  Trarf. 

1^3.  p.  714. 

ATiniber-britlge  may  be  built  70  foot  long,  or  fomcwhat 
more  without  any  pillar  under  it,  which  may  be  ufeful 
in  fomc  cafes,  where  pillars  cannot  be  conveniently  built;  it 
may  confifl  of  two  arches  of  timber;  as  that  reprefentcd 
fig.  14.  Plate  Vill.  wherein  ac  andl^o  are  beams  28  foot 
long,  and  ai^  is  32  toot  loog;  under  the  angles  are  let  two 
large  braces  (/  and  i  r  ^  at  each  end  is  a  waH,  on  which  are 
laid  two  beams  tif  and  ad^  each  20  leoc  long,  and  •  aider 
tfaefe  are  two  braces  de  and  rb^  there  may  alio  be  braces  it 
the  extremities  of  the  arches,  crofling  the  bridge  obliquelyi 
-and  it  may  be  laid  with  planks,  ana  be  railed  5  behind  toe 
walk  ate  caufeways  /i  and  ^f;  ^  the  length  of. the  bri^ge^^iv^ 
is  70  ibot^  the  height  km  'u  ipfoot. 

Of  a  Salt-Spring  on  the  Sanks  of  the  River  Ware  /f;  Durham^ 
iy  Mr.  Todd*   PhU.  Tranf.  M''  16^.  p.  726* 

THEREisafalt-Tpriiiffonthr  banksofthel^r^,  about 
a  mile,  or  atmleanda  half  from  J)urbam^  at  a  place 
called  Sak*water  Haugh  near  Butterbyy  on  the  north-eart  fide 

of  the  town  5  it  rifes  m  the  middle  of  the  river,  and  is  to  be 
_fccn  and  tailed  only  in  fummcr;  for  in  winter,  when  the  river 
is  high,  it  is  covered,  and  it  iolcs  its  iaUnefs  in  the  frcfh 
iircanij  the  water  does  not  rile  up  in  one  or  two  places,  but 
feemsto  bubble  up  equally  in  all  parts  of  the  channel,  for  40 
'yards  in  length,  and  about  10  in  breadth;  for  wherever  in 
that  compafs,  you  remove  the  Itoncs  and  fand,  you  will  per- 
ceive the  water  prefently  to  fprlng  up 5  but  what  is  mofl 
lurpriling  is,  that  the  lalrefl  fpring  iflucj>  out  of  the  middle  of 
a  rock,  and  tho'  but  little  m  quanT:^-,  yet  lo  firuog  as  to  im- 
part a  brack ifhncfs  to  the  water  ot  the  river  for  2^  hundred 
yards  below  ^  it  is  faid,  in  boiling    a&rd  a  ^reat  quantity  of 
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hzy4Sdtf  which  tho'  notfopalatable,  yet  is  asafeful  as  common 
61t}  it  tinges  all  the  ilones  of  a  red  colour. 

ji  new  Saliva!  DuA,  and  ite  life  of  tba  Glands  $  if  Gafp. 
fiartholine.  Phil^Tranf.  N**  1(54.  p.  749.  Trdnflatedfronf 
tbe  Latin. 

SOME  of  the  glands,  which  fupply  the  cavity  of  the  mouth 
With  fpittle  have  only  one  excretory  ilmSl,  others  more  5 
thofe  that  arc  more  numerous,  but  imall,  run  together  into  the 
cavity  of  the  mouth,  and  are  peculiar  to  thoic  glands,  whicii 
are  found  vanoufly  fpread  over  the  cheeks,  under  the  tongue^ 
in  the  palate  and  tonhisj  but  ot  the  larger  vcfTels  of  the  con- 
glomerate gUiuls,  and  which  run  in  one  duci,  two  only  have 
been  hitherto  diicovered  od  both  fidfiSt  of  which  the  firfl:,  is 


was  ficft  diicovered  and  delcribed  by  Stem^  the  fecond,  which 
18  in&noff,  and  firft  delineated  by  IVbarton^  arifes  from  the  ^ 
inferior  maxilhury^^nd^  but  to  thefe  two'another  ve^fel  of  the 
(ame  l^uid  may  be  added,  firft  obferved  by  jSanholhie  in 
1^82,  and  which  alfo  may^^be  called  Ae  inferior,  becauie 
arifing  from  the  fob-lingual  gland,  it  accompames  Wbarton% 
da£t,  and  opens  with  a  manifen  ocifice  under  the  tongue  in  the 
fifne  place  with  the  former  $  and  leads  to  another  gland  of  the 
conglomerate  kind  near  thole  elands^  from  which  the  falival 
da&»  called  by  Sp^na  the  fa&lingittl,  do  ^rife  $  for  as  that 
gland,  which  in  ibme  animals  lies  near  the  inferior  maxiltary, 
and  is  large,  in  others  is  lefi,  and  ihuated  more  towards  the 
extremity  of  the  lower  jaw,  is  entirely  of  the  lume  ftru6lure 
with  Whartorfs  inferior  maxillary;  fo  it  has  a  like  excretory 
vciTcl,  which  is  iufhciently  conlpicuous-  whofc  lateral  dads 
arifing  from  all  the  convolutions  of  the  gland,  have  in  the 
middle  a  common  and  pretty  capacious  trunk,  which  dire61Iy 
accompanies  that  other  du6l  defcribed  by  Wharton y  and  opens 
into  the  mouth  within  the  gums  at  the  extremity  ofthe  inferior 
jaw,  amidH  certain  firm  "PapiU^fy  which  ftrongly  adhere  there- 
to: This  dii6l  with  its  gUnd  'Bartholine  firft  difcovered  in  tlic 
head  of  a  calf ;  in  a  flicep  the  extremity  of  this  duel  terminates 
in  thofe  very  'J^a^Uae  which  are  obferv able  in  the  inferior  jaw 
under  the  tongue,  and  near  it  the  orifice  of  Wharton  s  du6l 
opens  in  the  fame  Papilla in  a  bear  near  the  Fryman  of  the 
tongue,  on  both  fides  the  orifice  of  each  du(ft  has  its  own  pecu- 
.liar  9apiUa  ^  in  a  lionefs,  the  orifices  of  both  duds  do  like  wife 
open  near  tbe  Frdmm  of  the  tongue,  but  in  fuch  a  manner  as 
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to  have  .1  peculiar  fphindler  formed  by  the  internal  coat  of  the  « 
mouthy  this  gland  from  which  ^^r/^o//«^*s  4u6ls  arifes  is  in 
this  laft  animal  larger  and  longer,  with  one  fide  reaching  to 
Wharton  s  gland  5  and  as  it  conHfts  of  various  convolutions  of 
glands,  fo  the  ieveral  ratn locations  proceeding  from  thele  are 
4etachcd  to  a  common  du6^,  which  without  the  gland  is  made 
up  of  other  fmaller  du3s,  and  in  a  dired  courfe  accompanies 
JVbartons  duft  to  its  extremity. 

The  glands  may  be  confidered  as  fb  many  fieves,  which 
feparate  from  the  blood  humours  neceflar^  for  the  conferiration 
of  the  individual  5  for  fince  the  blood  is  conveyed  thro*  the 
arteries  tp  each  part  of  the  body,  and  before  its  return  thence 
thro*  the  capillary  veins,  depofites  in  fome  places  variouit 

f»articles,  which  are  .di^charsed  thro*  peculiar  veflcls,  common- 
y  called  excretory  dufts;  that  intermediate  fubflance  between 
the  capillary  arteries  and  excretory  duels,  and  which  procures 
a  paflage,  not  to  the  whole  nials  of  blood,  but  to  fbmc  parts 
fecreted  therefrom,  and  othcrwife  called  a  ^Parenchymal  may 
be  properly  enough  denominated  a  fieve:  So  in  the  blood, 
after  the  mutual  aflion  of  the  different  humours  on  each 
other,  particles  of  different  kinds  fcparated  from  the  whole 
njafs  find  in  each  fievc  fuitable  Meatus*s^  or  pores ;  and  a 
perfon,  who  rightly  conceives  this  general  defcription  of  a 
^eve,  will  undcrftand  the  conformation  of  all  the  Vifcera 
'  fiimifhed  with  excretory  diids  ^  and  fuch  are  all  thofo  com- 
inonly  called  glands,  and  ufuallv  divided  with  rcfpcd  to  their 
conformation  into  conglobate  and  conglomerate. 

Thole  glands  ^re  galled  cong;lobate,  which  have  an  e(jual 
uniform  furface,  and  confifl  as  it  were  of  one  continued  iub- 
jlance,  and  have  lymphatic  veflels  for  their  excretories*  whole 
4iftfrihution  thro'  the  conglobate  glands  is  in  this  manner; 
ibme  are  diftribute^  from  their  origin  on  the  furface  of  the 
glands  5  fome  proceed  from  the  concave  fide  of  one  gland 
fo  the  convex  of  another  9  fome  again  extend  themielves  from 
the  concave  fide  of  the  fame  gland  to  their  infertion  into  the 
Cava^  and  that  cither  immediately,  or  by*  means  of  the 
thoracic  duft:  So  all  thefe  lymphatics  which  excern  the 
humour  fccrcted  fiom  the  blood  in  the  conglobate  glands,  do 
by  a  circulation  return  it  again  to  the  bloody  luch  glands  are 
found  in  the  mcfentcry  between  the  veffels  that  receive  the 
fhyle  from  the  inteilines,  and  the  roots  of  the  kimbary  recep- 
tacle about  the  Vem  'Porta  j  between  the  lymphatics  of  the 
If  y?r  J  ^Psi  ^he  "^oot  of  the  lame  receptacle  5  in  the  loins,  groins. 
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iibout  the  lungs,  in  the  jaws,  neck,  above  the  thro^it,  under 
the  arm-pus,  in  the  caul  and  in  other  parts :  The  iiuthor  ob- 
fcrvcd  in  the  body  of  a  woman  in  the  fat  on  tlie  It  flank  be- 
tween the  ikin  and  abdominal  mulcles,  two  conglobate  glands* 
with  their  lymphatics  of  a  remarkable  bignels  ^  in  another  hy« 
dropic  iiibjefl,  the  cavity  of  the  abdomen  was  full  of  water, 
and  all  the  glands,  whicn  fisemed  to  be  malti|died  in  an  un* 
common  manner,  were  fchirrous  and  full  of  purulent  matter*: 
It  is  certain  that  the  true  knowledge  of  the  conglobate  glands 
icoDtributes  not  a  little  to  account  for  fc ropholous  tumours  5  ibr 
it  is  not  uncommon  to  oUerre  in  thefe  glands  huge  hzgSy  fbll 
of  a  yeliowi/h  or  chalky  mattery  which  is  eafily  accounted  fi>r 
fiom  the  grofler  parts  of  the  lymph,  which  are  iecreted  in  the 
fllands,  and  which  find  not  an  eafy  paOa^e  thro*  them,  beii^ 
qiere  gradually  coUefted  and  forming  thele  bags. 

The  conglomerate  glands  confifting,  as  it  were,  of  various 
parts,  and  finaller  elands,  together  with  Come  inequahty  of 
liirface,  have  lymphatic  excretories,  but  of  a  quite  di£Ferent 
fpecics  from  the  preceedingj  for  they  immediately  diichargc 
into  peculiar  cavities  the  liquor  fecreted  from  the  blood  in  the 
glaadsj  as  the  lalival  inlands  into  the  cavity  of  the  mouth;  the 
pancreatic  into  the  duodenum  j  and  all  the  glands  of  this  kind, 
at  lead  of  fuch  whole  excretory  ducb  are  hitherto  known,  fup-  ' 
ply  an  humour  which  contrii>utes  to  the  firit  relolution  or 
concotlion  of  the  aliments. 

Tl^e  £fftLis  of  the  Vto^  in  1585-4,  ly  J/a  Jacob  Bobgrt. 

Phil.  Tranf.  Is°  16  y  p.  '}66. 

Nothing  was  more  furprifin^,  as  well  as  univerfally known 
to  be  true,  than  the  cleaving  and  ijplitting  of  trees  in  the 
ievere  frod  of  i58|  5  not  only  oaks,  but  elms,  and  a/h  of  con- 
fiderable  bulk  and  value,  alio  walnut-trees  in  feveral  places 
Inffered  thereby,  and  were  very  much  rent 5  yet  oaks  were 
moft  of  all  affedled,  and  ibme  fpltt  in  fuch  a  manner  as  to  be 
leen  thro'»  and  widi  a  noife  like  the  report  of  a  gun$  thefe 
defts  were  not  towards  the  fiime  point  uf  the  compafi»  but 
fbmetimes  on  one  fide  only,  fometimeis  on  two,  fometimes 
threes  and  other  times  in  (bar  leveral  places,  dividinfi  or  quar- 
tering the  tree,  and  fbmetimes  quite  thro*$  and  thefe  clefts 
were  not  only  in  the  trunks,  but  continued  in  the  larger  boughs 
and  limbs  of  the  tree,  and  likewife  defcended  into  the  fu- 
perficial  roots,  but  not  to  thofc  that  were  very  deep  in  the 
earth  J  the  tioil:,  tho'  fevcrc,  not  reaching  coniiderabi)'  deep  ; 
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but  fevcral  /hallow  roots,  fo  knotty  as  not  to  he  wrought  upon 
with  beetle  and  wcdge»  were  known  to  be  cleft  by  the  froft^ 
and  it  is  to  be  doubted  whether  fuch  trees  were  lo  pcrfcdly 
foumi  timber;  for  if  fo,  all  might  equally  fuffer,  as  being 
equally  expofcd  to  the  lame  air:  But  by  what  means  focvcr 
this  may  happen,  it  is  ccrtam  that  fome  trees  are  much  more 
found  than  others  -  and  that  fome  abound  in  innate  diieafes 
and  cavities,  before  they  are  cut  down;  theic  cavities  and 
Aretched  veCels  are  filled  with  too  great  a  quantity  of  aqueaua  ^ 
aiid%  ind^gefted  fau»  which  heiof^  nrozen  takes  up  more  room  ' 
tbandben  formerly  in  its  liquid  ilate»  and  thus  pobabl]r  it, 
caufes  thoie  breaches :  It  need  sot  ieem  impffobable  tbat  ke 
Ihould  tear  oaks  and  other  treesy  when  we  confider  itt  g^eat] 
force  and  elaftic  power;  as  appears  from  fcveral  experirocali 
of  the  honourable  Mr.  Sqyk^  in  his  hiflory  of  cold$  for  ftrong 
•w€&h  of  feyeral  kinds  of  metals  being  filled  with  water,  clofe- 
ty  ftoppedy  and  expoled  to  the  cold,  coold  net  withfbuid  the 
cxpannve  force  of  the  indoieci  ice,  but  weic  (bond  reat  and 
broken  ;  and  if  we  confider  the  egcpanifioftaiid  of  the  ^ 
included  in  the  cavity  of  the  air*TeiB&ls»  which  dsien  oodergoet 
a  compreffion  from  the  congealed  aqueous  parts,  thoie  explo* 
fions,  that  are  heard,  may  be  eafily  accounted  for. 

Some  trees  and  fhrubs  feem  to  have  their  vefTels  (Iraitned, 
and  as  it  were  Ihrunk  with  cold;  thus  we  fee  trees  with  fhri- 
Yelled  bark,  and  their  paiTuges  half  flopped,  whofc  Tap  now 
only  fqueezes  and  with  difficulty  forces  it  paffage  thro'  the  dried  * 
and  narrow  pores  of  the  body  and  branches;  and  foinetimcs 
this  ciiltempcr  is  fo  prevalent,  that  whole  br.inche-s  of  a  tree 
arc  killed,  when  the  other  part  is  indiftl-rent  well  :  Some  li- 
quids, fuch  as  clTential  oils,  do  rather  ihrink  than  expand  by 
ireezing;  and  empyreumatical  oils  will  hardly  freeze,  but 
waile ;  which  may  fuggeft  what  feme  trees  are  made  of  and  in 
what  they  abound ;  as  fin»  pines,  irfiich  are  capable  of 
.  endariog  the  cold  of  Norway^  and  other  countries. 

Tew  and  holly  were  in  fooie  places  entirely  killed,  and  in 
many  places  they  loft  their  leaves  and  their  bark  was  damaged  $ 
the  furze  in  many  places  were  quite  Mlkd;  but  comnKm 
broom  proved  a  degree  hardier  3  in  fomc  places  the  fiumy  Ado 
of  a  juniper«buftt,  one  of  the  noioft  haidy  of  our  native  gree^ 
was  Icorched  between  fan  and  cold  $  fi>  that  it  is  htrd  ta  fajr^ 
what  is  winter-proof,  even  among  our  natives,  except  box  anid 
iyy,  which  ftood  in  defiance  of  all. 

It 


^       Digitized  by  GoogL 


Royal  Society.  J03 

It  is  t)brcrvca,  thtt  b  dry  mooiitainous,  Mcky  and  bsu-cea 
plantations,  who*  nree«,  greens  and  other  pUnt«  having  heca 
fparingly  fed,  and  not  pampewd  with  fochluxunancy  of  fiip, 
as  thofe  in  the  vallics  and  richer  toiK  efcapcd  tolerabjy  well. 

In  gardens,  which  are  generally  nutfenet  of  exotics,  thi»ca- 
lamity  bent  its  force  principally  againft  winter-gltens,  fuch  at 
Jllaternus,  and  the  true  ^hillyrea ;  alfo  common  bays  feemed 
in  moft  places  to  be  killed  j  laurel  was  in  feme  places  killed, 
in  others  half  dead;  roferaary,  lauruftinc,  Halimus,  ArhutuSy  ^ 
white  jeffamine  were  generally  killed  thro'  the  whole  country  : 
But  if  for  the  future  in  fuch  times  of  extremity,  the  furfdcc  of 
the  ground,  the  bodies  of  fuch  things  as  are  here  ri:cit(^d,  and 
fig-trees,  were  well  covered  wuh  Itraw  to  keep  off  the  froft, 
hidght  prefer; c  them  to  the  enfuing  faring,  tho' their  tops, 
being  too  large  and  high,  and  incapable  ot  fuch  covering,  might 
lofe  meir  preKnt  leaves  and  beauty  :  Divers  of  thofe  with  deci- 
duoas  leaves  were  fufferers,  as  Arbor  Jid<e,,  young  plane- 
Siees»  i^aliumy  the  JHeppO  afh,  in  fomc  places  tlic  locufl- 
tuee  and  in  moft  hedges  the  great  common  bramble,  and 
odi^s,  whidi  upon  cnctkig  do  moft  of  them  fpring  again  s 
Such  greens  as  we  have  from  abroad,  as  oranges,  lemoasi 
anvKtles,  pomegranates,  and  thejperfaniing  jefiamine^  anddi- 
otier.raritie^  £a&red  extremely  in  many  places,  efpeci- 
ally  in  houfes  of  weaker  defence :  There  was  a jpcai  deAruOioii 
anioQgft  plants,  herbs  and  flowers,  and  thole  were  many  of 
common  ufe^  as  moft  of  the  artichokes  m  Bng^fii^  wintei?. 
coUy-flowers,  fa^,  thyme,  maftic,  lavender- cotton,  and  feve- 
ral  others  were  generally  kDled^  except  fuch  as  happened  to 
be  new  planted  that  year,  and  lb  bw,  that  they  had  the  kind 
covering  of  a  Httle  fnow,  which  proves  one  of  the  mf»ft  natn- 
ral  feeding  and  warmeft  covering  of  any,  lb  iar  is  it  from 
being  ciid  and  unkindly  to  them.  '  ^ 

'IIjc  Reafonof  the  J^cent  of  the  Quickfiiyerj  iylDr.  Lifter. 
^         Phii:  Tranf.      165- p.  970. 

IT  is  to  be  obicrved  that  the  quickfilvcr  is  not  afife6led,  or 
very  rarely  with  the  weather  in  St.  Helena  or  Sarbadoer^ 
be  it  either  cloudy,  nuny,  windy,  or  ferene;  and  therefore 
probably  not  within  the  TropkSy  unlefs  in  a  violent  ftorm  or 
Cucficaoe:  Ixk  Engknd  in  a  violent  ftorm,  or  when  the  quick- 
Hlver  is  at  the  very  iowcft,  it  then  viiibly  breaks  and  emir* 
iinaUparncleS}  which  may  be  looked  upon  as  a  kind  oftermen- 

fation.  and  coniibquently  at  aUtimes  of  lu  dci^ent^  n  i«  ^norc  or 
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left  upon  the  fret :  In  this  diforder  of  the  quickfilver»  Dir.  Lif- 
ter imagines  that  its  parts  ace  contrafied  aad  bought  clotei^ 
together  ^  which  leems  probable,  becaule  then  the  qoickfilver 
emits  frefhtrartides  of  air  into  the  tube,  whereby  it  is  neoefla> 
fily  deprefled  and  comes  clofer  together;  and  that  it  is  mixed 
with  much  air,  appears  from  the  application  of  a  heated  iron 
to  the  tube,  one  of  the  ways  of  freeing  it  from  air,  and  from 
the  rufling  of  poliHicd  iron  immerfed  therein:  Now  when  the 
quickfilvtjr  riles  in  the  tube,  which  it  certainly  does  both  in  hot 
and  troily  weiuher,  it  may  then  be  laid  to  be  111  a  natural  ftate, 
free,* open  and  expanded,  which,  it  feems,  it  ever  is  within 
the  ^I*ropics^  and  with  us  only  in  very  hot  and  very  frofty  wea- 
therj  but  when  it  dcfccndij,  it  is  then  contracted,  as  it  gene- 
rally is  in  our  climate  of  Bnzlandy  and  probably  more  or  lefs 
fb,  in  all  places  on  this  fide  the  tropics this  conrradion 
plainly  appears  from  the  concave  figure  of  both  furfaces,  not 
only  m  that  of  the  quickiiiver  in  the  tube,  but  alfo  in  that 
which  ftagnates  in  the  ciflem :  The  difficuly  feems  to  lie*  in 
the  reconciling  the  fame  efleA  of  the  quicKfilver's  rifhig  ill 
the  tabe,  from  fuch  feemingly  different  caufes,  as  great 
heat  and  extreme  frofl ;  but  it  is  obferved,  that  liquified  fiiltt 
will  coagulate  or  crydallize,  that  is»  return  to  their  own  pro- 
per natures,  both  in  cold  and  heat^  and  therefore  tho'moft 
men  praftice  the  fetting  them  in  a  cool  cellar  for  that  jurpofo^ 
yet  lome>  as  Zwtfery  advifo,  as  the  beft  means '  ot  having 
them  fpeedilv  and  fairly  cryftaliized,  to  keen  them  conftantly 
in  Salneo'^  tnas  aMb  the  lympha  of  the  blooa  becomes  ^  jfUyt 
if  you  iet  it  in  a  cool  place  ^  and  it  is  in  like  manner  infpiflatea 
by  warmth :  Again,  it  is  no  new  opinion,  that  water  is  nam* 
rally  ice  5  Sorrkbtus  the  lezrncd  tDane  hath  faid  fomething 
for  It ;  and  it  may  be  added  in  confirmation  of  that  doctrine, 
that  fait  is  naturally  rock,  that  is^  naturally  foflilc  not  liquid  5 
and  yet  nothin^i  m  nature  comes  near  rice,  not  only  on  account 
of  its  tranfparency,  but  alio  its  eafy  iolution,  and  the  fudderi 
impreflions  and  chancres  the  air  makes  upon  it,  fo  that  it  is 
Icarccly  to  be  preierved  in  its  natural  ftate  of  cryitailization*; 
lalts  alio  of  all  Ibrts  feem  naturally  to  propagate  tnenifelves  in 
a  hard  ftatc,  and  to  vegetate  in  a  dry  form  5  the  like  is  to  be 
obfervcd  in  qaicklllvcr,  from  its  being  a  hard  rock,  and  allb 
from  its  aptncfs  to  afTume  upon  all  occafions  a  more  hx*d  flate, 
in  Its  amalgamizing  with  almolt  all  (brts  ot  metals :  If 
therefore  quickfilver  and  liquids  be  in  a  more  natural  fl:ate» 
and  have  left  violence  done  them»  in  very  cold  and  very  hot 
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ieaioDs;  the  humours  of  our  bodies,  as  liquids,  mud  probably 
in  fomc  raeafure  be  affc£led  accordingly  5  and  that  therefore 
cold  is  healthful,  may  be  argued  from  the  vaft  numbers  of  old 
men  and  women  to  be  met  with  upon  the  mogntains  of  Enztani^ 
comparatiTdy  to  whatareibund  eliewhere:  Again,  theolood 
itfel^  or  the  vital  liquor  of  animab  equivalent  thereto,  is  in 
moft  kinds  of  animals  fenfibly  cold;  for  the  fpccies  of  quadru- 
peds and  fowls  are  not  to  be  compared  for  numbers  to  fifhes 
and  infers ^  there  being  in  alL probability  above  a  hundred 
foecics  t)f  thcfe  latter,  whofe  vital  juice  is  cold,  to  one  of  the 
former. 

Tiw  the  LaAeals  frequently^  c(mwy  other  Liquors  be  fides 
Chyle 5  by  2)r.  Will.  Mufgrave.  Phil.  Tranf.  N°  i6S. 
p.  812. 

2.        R.  Mufgrave  kept  two  do^  fafting,  one  for  48  hours* 
jL^  the  other  for  three  days,  after  which  he  opened  them; 
and  in  both  a  confideraUe-  number  of  the  la^eals  appearra 
pellucid,  like  lymphatics  ^  only  they  were  not  fo  full  and  tur- 
(dd,  as  thofo  under  the  liver  generally  are,  or  as  the  lafleala 
memfelves  are  fometimes  obferved  ^o  be ;  upon  cutting  feve- 
ral  of  them  there  ifiued  out  a  tranfparent  liquor,   a.  A  dog 
whicH  had  neither  eat  nor  drank  for  tnree  days,  was  fuflered  to 
lap  a  quart  of  common  watery  he  was  opened  in  an  hour  after» 
aM  the  laAeals  appeared  pellucid  in  srcat  numbers.   3.  A 
third  dog,  after  three  days  fafting,  had  a  piece  of  fat  meat 
given  him;  in  an  hour  and  a  half  after,  he  lapt  a  quart  of 
common  water,  and  in  half  an  hour  more  he  was  opened  ; 
feme  of  the  la^leals  appeared  perfef^Iy  white,  many  were  of  a 
faint  diluted  white,  but  moft  of  them  were  pellucid,  efpecially 
towards  the  latter  end  of  the  diffciflion;  in  which  rime  ievera), 
that  at  firft  were  cither  of  a  lively,  or  of  a  fadincr  white,  were 
now  become  tranipnrent:  He  ordered  about  three  pints  of 
broth  to  be  given  a  dog,  wluch  had  been  kept  fafting  for  24 
hours,  and  opening  him  in  four  hours,  more,  he  obferved  ail 
the  lafleals,  beginning  at  the  fDuodenum^  to  be  of  a  perfcd; 
white  colour ;  near  the  middle  of  the  Inteflinum  Ilewn^  they 
began  to  be  of  a  more  diluted  white,  and  a  little  farther,  they 
were  really  pellucid,  and  as  turgid  to  appearance,  as  thofe  that 
were  white  ^  after  which,  turning  back  again  towards  the  fto- 
macbf  he  faw  the  fame  veflels  in  as  great  numbers  as  at  firft^ 
bat  the  colour  of  moft  of  them  was  changed,  for  they  were 
now  all,  pellucid  $  the  lame  thing  fuccecded  in  a  dog,  kept 
Vol.  IL  Q.q  fafting 
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falting  two  days,  and  then  opened  in  three  hours  after  lapping 
three  pints  of  milk$  about  15  of  thclafteak,  arifing  from  thio 
tPuodenum^  were  white  $  above  ioo»  prooeeding  from  the  Jfi- 
tcftittum  Jejunum  and  Bmmy  were  more  or  lefs  tranfparent;  at 
wisre  aUo  thofe  of  the  2)uodmum  at  the  latter *eiM)  of  the 
operation.  .  ^ 

The  experiments  of  the  fiift  kind  do  fofficiently  Ihewi  that 
the  ladeals  convey  not  only  chyle,  which  tefiilta  mm  al^noDts 
lately  taken  into  the  fiomach,  hot  aUb  another  humoutt  which 
is  probably  feparated  from  the  blood,  and  now  rofuraing  to  if 
agiin,  which,  by  the  above  experiments,  may  befeen  purely 
by  itfeL",  without  any  mixture  of  chyle  5  and  it  feems  not  un- 
reafonihic  to  derive  this  refluent  liquor,  or  at  Icall,  part  of  it, 
from  the  cavity  of  the  intcftines  5  if  we  confider  that  the  pan- 
creas, and  Glamlularum  'Ple>:us  Fragiformes^  not  to  mention 
the  liver,  do  daily  diicharge  a  liquor  into  them:  It  feems  alio 
probable  from  ihe  fame  experiments,  th^t  the  la£leals  arc 
fclduni  or  never  quite  empty  at  the  fame  timej  for  tho*  the 
chyle  flows  only  in  certain  tides  or  periods,  in  proportion  to 
the  qiuiniiy  of  J^i^rrffn  or  aliments,  yet  the  refluent  liquor, 
running  m  a  more  conftant  ilream,  does,  when  there  is  no 
chyle,  keep  the  lafleals  from  being  abfplutely  empty :  At^ 
it  is  farther  evident  that  thi$  refluent  liquor  is,  in  its  own  n^*^ 
turcy  tranfpatent,  and  paffis  thro*  the  laftetUs,  i^fier  Iting 
fading,  when  no  chyle  is  mixed  with  it:  The  ezperlpucfii^a 
both  of  the  fecond  and  third  kind  feemto  intimate,  that  a  great 
part  of  the  chyle  itfelf  is,  in  its  palTage  thro'  the  la^eals,  al^ 
together  limpid  $  againft  which  it  may  be  objected,  that  ibmc 
ot  the  ia6leals  were  in  a  like  manner  pellucid  in  all  the  expo* 
riments  of  the  three  kinds  ^  and  therefinre  it  does  not  appear^ 
hut  that  they  may  be  filled  with  a  teflaent  liquor  in  the  two 
Jaft  cafes,  as  well  as  they  certainly  were  in  the  fivft  ^afe)  to 
which  it  may  be  replied,  that  in  all  the  inftances  of  the  fecond 
and  third  caies,  a  confiderable  quantity  of  aliment  was  taken 
in  by  each  dog,  not  lon^  before  his  death;  that  feme  of  this 
matter  Was  fcen  in  the  'Primd:  VU^  an  argument  it  was  not  all 
diftributcd  •  that  there  is  no  way  certainly  known,  by  which 
liquors  are  d lie  barged  the  ^r/w^ /  in  this  Ipecies  of  ani- 
mals, befides  vomitinj?,  fiege,  and  by  the  ladealsj  and  feeing 
neither  of  the  two  tormer  took  place,  it  may  not  be  unreafon- 
able  to  fiippoie,  that  part  of  this  m  uter,  was,  at  each  diilec- 
tion,  on  Its  way  thro'  the  lacflealsto  the  blocd  :  It  therefore  the 
liquor,  fcen  in  the  peliacid  lafieais  of  the  two  h&  kinds  of 
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experiments,  did  in  a  great  meafure  (for  the  refluent  liquor 
1$  not  to  be  excluded  entirjely)  confiftof  the  matter  lately  taken 
in  before  the  dogs  were  opened^  we  may  with  good  rcalbn 
Imagjnct  that  water  drank  on  an  empty  ftomachi  as  it  was  in 
the  fbcmid  caie,  by  feveral  other  quadrupeds  3  and  men,  a^ 
well  as  dogs,  will  pais  the  lafleals,  not  under  a  white  colour, 
but  rather  pellucid,  and  fqch  cafes  are  not  uncommon^  pani- 
cularly  this  feems  to  bold  true  in  thofe  who  drink  ^reat  quan- 
titieaof  dioiciic  mineral  waters  ^  and  what  is  here  faid  of  water, 
it  not  unlikely  to  bold  of  ieveral  6tber  liquors,  as  wine,  beer, 
^«  at  loaft  Co  far  as  that  the^  may  not  pafs  white  thro*  the 
ladeuls:  Ajgain,  if  this  principle  be  true,  the  third  kind  of 
Ibele  expentnentswiil  yet  go  farther,  and  argue,  that  the  wholo 
quantity  of  chyle,  arinng  from  fime  (brt  of^ meats  and  drinks, 
taken  either  at,  or  near  the  fame  time  5  or  from  fome  forts  of 
meat  taken  alone,  is  not  always  white  5  for  the  la^^cals,  which 
appeared  perttdly  white  in  rhc  feveral  inif'anccs  of  tlic  :W\id 
kind,  were  far  inferior  in  number  to  thofc  that  wcrcp  .llucut 
m  the  lame  diffe^liotts:  From  thclc  prcmiies  there  appears 
fonie  rcalbn  to  think,  that  ohe  ladeals  frequently  convey  li- 
<]uors,  which  arc  not  white 5  and  that  chyle  may  not  impropcrlv 
be  divided  into  three  forts  at  haik,  viz,  white,  pellucid,  an(i 
chyle  of  an  inrcrmeciiate  colour  j  contrary  to  the  opinion  of 
thole  anatomilis,  who  thought  it  to  be  always  white,  n*?  that 
word  IS  contra-diftinguilhcd  from  pellucid  5  altho'  by  chyle  they 
underliood,  as  Dr.  Mufgrave  like  wife  does,  the  ctfcd&  of 
as  well  aa  meat,  concord. 


Amianthus^  hy  Mr.  Edw.  Lloyd.  PhiL  TranH  idcr. 

p.  8a3- 

TH£  Lapis  Amiambus,  or  Limm  Fojfile,  asScpmmis 
found  tn  no  fimli  quantity  in  the  parilh  of  Llan-Fairyng 
Ikmm  in  Ae  nortberu  parts  of  jingkfeyy  where  it  runs  ia 
veioB  thro*  a  reck  of  ikmt»  not  unlike  flint  in  faardneis  and 
eolour;  tbde  ▼eins  are  generally  about  \  of  an  inchdeep, 
whkfa  is  the  len^h  of  the  Jmimbus^  it  being  fcldom  longer, 
but  often  fhofftcr ;  it  is  competed  of  a  lanuginous  matter*  exactly 
relemblinfir  that  of  pappous  or  downy  plants 5  but  fb  cloCb  and 
compact,  that,  till  you  draw  a  pin,  or  fotnc  fuch  (harp  thing, 
crofs  Its  Strain,  it  :ipyK^ars  only  a  ihining  ftone,  there  being  no^ 
the  leart  iilanient  o\  lint  to  pcixeivcd  therein:  In  its  natural 
form  Ibme  of  it  looks  whuilh,  and  fome  ftraw  coloured,  bi  f 
the  wh^ic  IS  iiuning^  if  pounded  in  a  mortar,  the  bii^^htneis 


..lyuu-cd  by  Google 


3o8  MEM  O  IRS  of  the 

'  difappcars,  and  the  .whole  becomes  whitifh :  Note,  that  above 
and  beneath  the  veins,  there  is  a  very  thin  Septum  of  earthy 
matter  between  the  Amianthus^  and  the  ilone  to  which  it 
adheres :  Upon  putting  a  fmall  quantity  of  the  lint  in  thefiie^ 
it  grew  red  hot 3  bat  tho'  it  remained  there  i  of  anhoor,  it. 
was  not  perceived  to  be  any  thine  confiuhed:  Some  of  It 
twifled  into  a  wick,  and  dipped  in  oii»  gave  as  good  a  flame  as 
other  wicksi  till  the  oil  was  confamed,  and  the  wick  remained 
of  the  iame  proportion  as  at  firft :  Upon  pounding  and  learfing 
£»me  quantity  of  it,  it  was  brought  to  a  paper-mill)  and  put 
into  water  in  a  veflel  juft  capacious  enough  to  make  paper  ' 
with  fuch  a  quantity  5  it  was  very  much  flirred,  and  the  work-^ 
men  were  dcTired  to  proceed  with  it  in  their  ufiial  manner  of 
making  paper,  with  thtir  writing-paper  mould,  only  to  ftir  it 
about  before  they  put  their  mould  in 5  coniidering  it  as  afar 
more  ponderous  fubftance  than  what  they  ufedj  and  that  con- 
fcquently,  if  not  immediately  taken  up,  after  it  was  agitated, 
it  would  fubfide  ^  the  paper  made  of  it  proved  but  very  coarfe, 
and  too  apt  to  te:ir :  Bur  this  bcin^  the  firft  attempt,  there  is 
teafon  to  believe  it  may  be  much  improved. 

Some  En f crime uts  about  Freezing;  the  2)iff'erence  i/etiveen 
common  frejh  Water  Ice,  an^  that  of  Sea  Water  ^  alfo  a 
frohable  Con]eBi4re  about  the  Orf  jiyml  of  r^^  Nitre  ^ isigypt | 
by  2>r.  Lifter.    PhiL  Traul.  I>4 °  167.  p.  83d. 

T\Ec€mber  gd,  1584,  at  night,  Dr.  Idfter  expofed  &ur  glafi- 
4^  bottles  in  the  open  air  to  freeae  upon  the  eroand,  vis^  one 
of  the  r^d  riatron-watpr  ficom  Egypt another  of  aftrong  fidotiiSQ 
otNitrtm  Murarium  in  fair  water:  a  third  of  fea-water  taken 

up  at  Scarborottgh^  and  more  than  half  evaporated  4  and  a 
fourth  of  the  fulphur-well  at  Kna^borougb,  that  is,  of  natural- 
brine  evaporated  to  the  fame  height  with  the  iea  warer:  Notey 
t\r^i 'December  ^xhy  in  the  morning,  the  folutibn  of  Nitrum 
Murarium  was  half  of  it  ice,  but  not  any  of  the  reft  5  -the  5th, 
in  the  morning,  the  bottle  of  Nitrum  Murarium  was  moft  of  it 
ice,  the  ibiphur-water  had  none  that  could  be  perceived,  the 
natron  had  much  ice  at  the  bottom  of  the  bottle,  and  the 
Scarborough  lea-water  hnd  fome  flakes  of  icc:  The  ificlesof 
the  natron  were  prcrrily  figured  5  thole  of  the  fca-watcr  were 
oblong  fguarcs,  brittle  and  tranfparent^  upon  fetting  the. 
drained  ificlcs  of  natron  before  the  fire,  they  were  readiljr 
enough  melted  and  difiblved  into  water  again ^  this  ice  was 
f  ^aally  l^lt  wh^n  in  ice  ^s  in  water,  and  ipach  like  its  water 
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at  to  tafte  t  In  like  manner  having  drained  the  lea^water.ke^ 
andexpofed  it  before  the  fire,  thei(e  ifides  became  gradually 
firft  «nd  moift,  but  at  kngth  they  rather  evaporated  than  melted 
away  5  and  having  taken  up  .a-^ood  thick  lump  of  common 
ice,  at  Icaft  a  huMred  times  their  thickneA  and  bulk,  thia  in 
a  few  moments,  at  the  fame  diftance  from  the  fire,  grew  ftill 
moifler,  and  diflblved  into  water  ^  whereas  the  falt-ihcles  after 
J  of  an  hour,  lying  before  the  fire,  was  at  length  diicd  into  a 
white  powder,  which  was  perfefl  fait,  all  the  moifture  being 
evaporated:  Alio  fca-water  ificles  tailed  very  lalt,  when  firft 
taken  out  of  the  water:  He  repeated  the  fame  experiment  of 
expofing  bottles  of  natural  brine  of  Knasborough  fulpiiur-wcll 
half  evaporated,    and  the  fame  Scarborough  fea- water  as 
above  tofreezcj  but  without  any  ificles  in  the  natural  brine, 
the'  the  fame  large  ones,  as  above  defer i bed,  were  obtained 
from  the  fea  water,  but  not  till  after  the  fecond  night's  keen 
freezing:  Thcie  fait  ificles  continued  unthawed  in  the  bottles, 
tho*  they  were  brought  into  the  houfe,  and  kept  in  a  warm 
room  long  after  all  other  ice  within  doors  was  melted  ^  viz* 
till  the  1 2th  inflant  at  night,  when  the  ificlct  alfo  were 
di0blv^:  From  which  experiments  we  may  note 5  i.  That 
there  may  be  falt*ice  from  frozen  f^-water.   a.  That  there  is 
a  real  diderence  betwixt  natural  brine  and  fea-water,  as  there 
is  between  the  falts  themfelves,  which  they  yield.   3.  That 
tbe  great  floating  mountains  of  ice  in  the  northern  (eas,  if  upon 
Aria  trial  they  ihould  be  found  to  be  fait,  are  not  only  the 
eft^of  many  years  freeaiog,  but  alfo  much  of  their  magni* 
,tade  may  be  owing  to  the  natural  diiration  of  that  fort  of  ice: 
As  to  the  nitre  of  E^pt^  the  experiments  made  about  it  at 
(hefard  plainly  flietv  it  to  be  little  otiPEerent  from  ia]*armoniac  $ 
coi^dcruig  that  it  rains  little  or  noth^,  comparatively  to  the 
great  heats  of  that  country  5  and  that  the  lakes  there  are  only 
once  a  year  furnifhed  with  fre(h  water  from  the  overflowings 
of  the  Niky  alio  that  vaft  trafls  of  land  there,  and  all  over 
^Jia  are  naturally  covered  with  fofCl  faltj  again,  that  thofe 
lakes  are  furnifhed  with  vail  animals,  as  crocodiles,  Hlppopo- 
tamii        doubtlcls  with  a  great  variety  of  other  fmallec 
vermin  5  fiom  all  theie  circumflanccs  it  is  eafy  to  imagine, 
that  in  an  years  tiine,  moft  of  the  falt-water  of  thofe  Jakes 
hath  paffed  thro'  the  bodies  of  thefe  animals,  and  is  confequent- 
ly  become  urinous,  or  fa  lino- urinous,  as  is  the  oaMire  and 
qpipo^tioQ  of  iii&if^ous  ikL-armoDi^c* 
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Obfirvmiom  on  the  Ckin.lek  Volans,  or  flying  GIov-woM ; 
hy  Rich.  Waller.  PhiL  TranC  M""  id;*  p.  841. 

TH  E  Cicifideh  Volam  is  rarely  found  in  England  ^  Ulyjfes 
Aldrovandus^  Lik  4.  cap.  8.  defcribes  it  thus;  the 
^Mnged  glow-worm  hath  its  wings  included  in  /heaths  of  a 
dulky  colour,  the  head  on  the  upper  part  is  covered,  as  it 
were,  with  a  cowl  of  the  ihape  of  an  inverted  flat  fliield,  and 
of  the  fame  colour  with  the  Iheaths  ^  its  little  head,  which  is  jet 
black,  is  divided  into  two  tubercles,  or  eyes,  of  the  fame 
coloor;  its  tail  confifta  of  rings,  and  is  divided  by  feveral 
legments,  in  its  extremity  are  two  ^llacid  drops  like  fire,  bat 
inclining  from  a  fhining  fiery  colour  to  a  green  or  blaeifhcme, 
like  the  flame  of  fulphur^  and  they  are  then  beft  obfirted, 
when,  upon  comprefling  the  tali,  that  tranfparetit  httmour 
tends  to  its  extremity,  ^c.  It  is  defcribed  much  ta  the  fttne 
pnrpole  by  Mot{fet  and  ^oms  Sartbolin.  in  his  treatife 
ie  jAice  jinimaliumy  fave  that  they  are  both  mtibken  in 
allowing  the  male  only  to  have  wings,  whereas  they  both  fiy 
alike  3  and  they  only  differ  in  fize,  the  female  being  foniething 
the  larger:  Its  light  is  very  vivid,  fo  as  to  be  plainly  lecn 
when  a  candle  is  m  the  room,  but  its  vibrations  are  unequal, 
and  the  colour  greenifh,  like  that  of  the  creeping  glow-worm: 
The  luminous  part  is  two  fmall  fpecks  on  the  under  fide  of 
the  tail  at  its  extremity;  the  fiiinuig  continues  for  a  little, 
afrcr  the  tail  is  cut  otf,  tho'  it  fenlibly  deciiys,  till  at  laft  it  be 
quite  extmeuiihedj  poflibly  the  uie  of  this  light  is  to  be  a 
lantern  to  the  animal  in  catching  its  prey,  and  to  dire^its 
courle  by  in  the  night,  which  feems  probable  from  its  pofition 
cm  the  under  part  of  the  tail,  fo  that  by  bending  it  downwatds» 
St  throws  a  light  forewards  upon  its  prey ;  whik  the  luminous 
i^ys  in  the  mean  time  do  not  at  all  difcommode  its  fight,  aa 
they  would  have  done,  had  this  torch  been  carried  oeforc 
stf  this  conjedure  is  alfo  favoured  by  the  pofition  of  the 
eyes,  which  are  on  the  under  part  of  the  head,  and  not  on  the 
top-  by  fi>me  contrivance  or  other  it  can  coticeal  its  light,  ancl 
make  a  kind  of  dark-lantern. 

•   Fig.  I.  Pi.  IX.  reprcfents  the  infefl  with  its  back  upwards, 

where  it  appears  ro  be  of  the  beetle  kind ;  it  is  of  a  dark-brown 
unpoliflied  colour;  when  the  call  wings  are  opened,  it  extends 
two  very  large  membranous  winpfs,  faftened  to  the  upper  part 
of  the  'Jf)Qra3fij  its  head  is  covered,  as  ic  were  with  a  inield,  or 

broad 
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broad  brimmM  hat.  Fig.  2.  rcprefcnts  the  animal  laid  on 
back,  to  fhew  the  two  eyes  under  its  cowl,  or  hat,  which 
are  black  and  very  large,  making  up  almoft  the  whole  head; 
they  arc  moveable,  fo  thac  die  animal  can  thruft  them  forwards 
to  the  ed^e  of  its  hat  5  from  between  thefc,  are  difcovcrcd  two 
hairy  fcckrs,  or  perhaps  brufhcs  to  cleanfc  the  eyes  ^  betwo^pn 
the  eyes  and  the  H:)orns  lies  the  mouthy  on  the '/borax  %re 
lcg8»  almoit  all  ot  a  length  5  the  tail  confiits  of  fefcn  (Mhf 
mfih  on  the  laft  of  which  are  vifible  two  ihinin^  points 
}.  fhews  the  in&A  on  its  back»  as  fteo  tbro^  a  micro&ope 
wSen  dead  I  where  A  A  repreftats  the  two  long  horns,  feelers, 
or  brufhes,  confifting  of  20  roundilh  joints,  wfidesibcfirft, 
which  is  as  long  two  of  the  reft  5  they  are  all  hairy,  and  like 
thole  of  feme  butterflies;  Bfi  the  cowl»  or  hat  om  the  head^ 
which  appeared  of  a  IpecUed  brown^  and  yettowilh  cotomv 
like  tortoiie-fhell  \  CC  the  two  eyes  compofcd  of  bnomerable 
fmall  glaffy  hemifphercs  in  rows,  to  fupply  their  defect  of 
nioaon,  by  the  number  of  their  ^i//>;7k  ;  DDDDDD  the 
legs,  of  a  melly  make,  like  lobfters,  and  jomted  in  the  fame 
manner  5  covered  with  many  lliff  hairs,  tho*  not  io  many  as 
thofc  of  the  blue  fly,  reprefented  by  Mr.  Hook  in  his  microgra- 
phy •  the  mechanilm  of  the  feet  was  much  the  famc^  only 
what  is  there  called  the  pattens,  were  here  wanting,  if  not 
broken  off",  aod  their  ulc  iupplitd  by  the  gibbous  part  JdJ^ 
the  daws  eeeeee  of  the  feet  were  fliining,  and  very  Iharp- 

Kiptcd}  the  legs  coniifted  of  two  long  joints,  and  the  feet  o^ 
;ir  more,  befides  that  which  wa$  armed  with  the  alaws  ^  theft 
ieemed  to  be  jointed  into  each  other,  and  were  all  tl»ck  fet 
widk  hairs  or  briAIes^  £the  ^bMbc^  coniiiling  of  ^neihell 
only,  of  a  polifhed  copper  colour,  ftuck  fiill  of  tapering 
brinies,  with  a  final)  pit  m  the  fhell  where  each  grew;  F  tho 
tail,  confifting  of  (even  rings  of  the  ^me  brownifh  colour, 
without  hairs,  except  on  the  edges,  which  were  fet  with  them 
like  a  thin  fringe,  as  the  tails  otlobfters,  6?^.-are;'thefe  rings 
were  of  an  unequal  fliining  (hell- colour  5 /f  the  back,  or  upper 
,part  of  two  or  three  rini^s  of  the  tail,  turned  up  to  fliew  the 
work  of  the  fl-icil  on  that  fide :  On  the  infidc  of  the  hii  of 
thcie  was  the  light  placed;  GGG  the  membranous  wings,  in 
every  particular  like  thofe  of  the  blue  fly,  with  hairs  on  the 
veins  or  quilly  parts;  HH  the  infide  of  the  calc  wings,  which 
were  hairy,  pointing  all  downward:^ ,  the  outijde  of  thcfe  cales 

was  alfo  very  briiUy, 
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T)efcription  of  a  Siphon  producing  the  fame  Jlffc^s  witk 
that  of  Wirrembcrg ;  hy  T)r.  Papin.  Phil,  Tjrani.  itfy^ 
p.  848.  Irmfiatii  from  tbc  Latin. 

TH  E  extraordinary  properties  of  the  Sph^  Wurtembur- 
gkus  are  thefc:  i.  That  the  orifices  of  the  two  legs  are 
in  the  fame  line.  2.  That  the'  the  orifices  be  but  in  part  or 
half  immerged  in  water,  yet  the  water  will  rile.  3.  That 
this  machine  produces  its  e£fe6l,  tho'  continuing  dry  for  a  long 
time.  4.  That  either  of  the  apertures  being  opened,  and  the 
other  remaining  ihut  for  hours,  or  a  whole  day,  and  then  open- 
ed, the  water  will  flow  out.  5.  That  tho*  the  apertures  be  in 
the  fame  level  and  the  legs  be  of  an  equal  height,  yet  the  wa- 
ter will  run  out.  6.  That  the  water  rifea  and  falls  indifie^ 
•  rently  thro' either  leg. 

A  A,  Fig.  4.  Plate  IX.  are  two  metallic  veflels,  into 
which  the  two  extremities  of  the  fiphonare  inferted^  BCD 
£DCB  is  a  fiphon,  whofe  orifices  Bfi  are  to  be  placed  in  the 
£uno  borizoncal  line  or  level  $  F  is  a  tube  ibldered  to  the  hole 
in  the  upper  part  of  the  fiphon*  and  to  be  care&Uy  ftopped, 
after  the  fiphon  is  cxaAly  filled  with  watery  now  it  is  (iaiii> 
t  bat  the  w^ter  coiitained  in  the  part  C  D  hinders  the  admiffion 
of  the  external  air,  to  the  upper  part  of  the  fiphon  £  ^  the 
fiphon  therefore,  being  always  full  of  water,  providing  it  do 
not  exceed  a  certain  height,  will  infallibly  produce  its  effe^l, 
immediate]^  as  foon  as  the  water  contained  m  the  veiTcls  fhall 
fill  fome  part  of  either  orifice  B  ^  and  both  orifices  being  partly 
filled  with  water,  when  m  each  veflel  A  the  furface  of  the 
water  fhall  be  in  the  fame  horizontal  line  or  level  5  if  you  pour 
the  leafl  quantity  of  water  imaginable  into  cither  veffcl,  a  part 
of  it  will  be  conveyed  immediately  thro'  the  fiphon  to  the  other 
vcifel :  The  largefl  of  this  kind  that  has  been  iiithejrto  made 
does  not  exceed  ao  foot  in  height. 

ji  m-w  Way  of  cleavim  Rocks;  by  Mr.  Beaumont.  Phil. 

TranL  N*"  id?,  p.  854. 

AT  the  lead-mines  in  Mndip-iiUs  in  the  miners  bad 
feond  out  a  new  way  pf  cleaving  rocks  with  gun-powdery 
the  firft  inflrument  they  ufe  is  made^of  iron  and  called  a  borer» 
Fig.  5 .  Plate  IX.  and  it  is  2  foot  2  inches  in  length  ^  it  is  an 
Uieh  ^oare  at  the  fteeled  end  from  a  to  and  lomewhat  le(s 
in  the  other  part  ^  the  ufc  of  this  mibumcnt  is  to  make  a  hole 
in  the  rock  deep  enough  to  receive  the  powder  3  the  fecond  in- 

ilrument. 
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flriiiii6fit»  caHed  the  gun,  Fig.  1 7.  is  <^  inches  in  length,  i  f  in 
diameter^  and  has  a  hole  drilled  tb^o*  it  to  receive  the  priming 
powder :  Thefirft  inftrument  is  managed  thus,  one  man  holds 
It  on  the  rock,^  and  turns  it  round,  whilll  another  beats  it 
down  with  a  hammer  of  5  or  6  pounds  weighty  when  the  hole 
is  made  lomewhat  deeper  than  the  length  of  the  gun,  they 
dry  it  with  a  rag,  and  put  into  it  about  2  or  ;  ounces  of  pow- 
der, over  which  they  put  a  thm  paper,  and  on  it  place  the 
gun,  which  they  bmd  firmly  mto  the  hole,  by  driving  in^ 
againft  the  flat  fide  of  its  upper  parr,  the  third  mlfrument 
iFig.  li^,  called  a  little  iron  wedge,  4  inches  in  length,  by  the 
rniners  denominated  a  quinnct;  when  this  is  done,  they  pafs 
down  a  wire  thro'  the  hole  drilled  in  the  gun,  and  pierce  the 
paper  which  covers  the  powder,  and  then  they  prime  the  gun, 
and  lay  a  train,  after  which  they  retire  before  the  powder  is 
fired  ^  the  pajper  is  put  at  firii:  over  the  powder,  teaftupon 
driving  down  the  quinnet,  the  tools  fliould  Arike  fire  and  kin* 
die  the  powder :  Thefe  inilruments  will  be  of  great  advantage 
to  miners;  for,  beiide  the  faving  of  timber  in  a  year  for  burn*  . 
ing  rock$,  which  is  very  confiderable,  it  is  known,  thatasibon 
as  a  man  has  fired  his  powder,  and  iplit  the  rock,  he  tnay  pre^ 
fendy  go  to  work  again,  whereas  after  a  fire  is  laid  in  a  fhafr^ 
one  canfcarce  go  to  work  in  24  hours  after,  becaufe  the  rocks 
are  too  hot  to  be  endured. 

3ie  Mvantagiss      High-Wheels*    Phil.  TranC  N** 

p.  85-f« 

IT  havmg been  alTertcd  by  Afer/enmSy  Herigon and  Dr.  Wah 
lis^  that  the  larger  the  wheels  of  a  coach,  iSc.  arc,  ail 
other  things  being  equul,  the  more  eafily  they  may  he  drawn 
over  a  (lone  or  iuch  like  nbflacle;  a  model  ot  a  part  of  a 
waggon  was  made,  confifting  of  tour  wheels,  two  axes,  and  a 
board  nailed  upon  them ;  the  leffer  wheels  were  4  i  inches 
high,  and  the  bi^er  5  f  ^  viz.  ^2  of  the  ordinary  height  of 
the  wheels  of  a  waggon  ^  the  weight  of  the  model  was  ^moil 
1}  pound}  there  were  alio  two  other  wheels  5-!  inches  high, 
to  be  put  on  inftead  of  the  leffer  j  the  middle  of  the  two  axes 
were  6^  inches  afunderj  all  the  wheels  turned  very  eafiljf 
upon  their  axes:  A  piece  of  lead  of  55  |  pounds  averdupois 
was  laid  upon  the  model,  fo  forward,  that  the  lefler  wheels 
feemed  to  bear  above  f  parts  of  the  weighty  then  the  model 
was  drawn  with,  a  ftring  laid  over  a  pulley,  whole  top  was  f 
inch  higher  than  the  top  of  the  Kinder  axis,  and  the  n^iddlc  of 
Vot.  II.  Rt  this 
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this  pulley  was  7 1  inches  from  the  middle  of  the  fore-axif} 
the  lefler  wheels  being  put  on,  and  the  firing  tied  to  the  top 
of  their  axis :  i.  Tbm  pound  drew  the  model  on  a  fmoom 
level  table.  Twenty  pound  drew  the  leffer  wheels  over  a 
fquared  rod  i  of  an  inch  thick.  Thirtv  pound  drew  theln 
over  a  round  rod,  a  little  more  than  f  inch  thick.  4.  Thirty 
one  pound  drew  them  over  a  fquare  rod  7  inch  thick.  5.  Twelve 
pound  drew  the  hinder  wheels  over  the  bigger  fquare  rod : 
The  ilring  being  laid  under  the  axis  5  viz,  f  of  an  inch  lower 
than  before.  6.  Twenty  nine  pound  drew  the  lefier  wheels 
over  the  bigger  fquare  rod :  Then  the  two  bigeer  wheels  be- 
ing put  on  inilead  of  the  lefTer,  and  the  firing  lying  over  the 
axis :  7.  Three  pound  drew  the  model  on  the  table.  8*  Twenty 
five  pound  drew  the  fore- wheels  over  the  round  rod.  5^.  Twenty 
five  pound  drew  them  over  the  bigger  Iquare  rod.  10.  The 
firing  lying  under  the  axis,  \6  pound  drew  them  over  the  lead 
rod.  1 1.  Twenty  three  pound  drew  them  over  the  round  rod,  * 
12.  Twenty  three  pound  drew  them  over  the  bigger  fquare 
rod.  12.  Thirteen  pound  drew  the  hinder  wheels  over  the 
bigger  fquare  rod :  In  ail  theie  experiments,  the  lead  was  laid 
exa^ly  on  the  fame  part  of  the  board;  but  yet  when  the  lefler 
wheels  were  taken  off,  the  lead  did  not  lean  ib  much  forwards^ 
fo  that  the  hinder  wheels  were  ibmewhat  more  pre£red  than 
they  were  before :  By  comparing  the  fecond,  thircf,  and  fburth 
experiments  with  the  tei^h,  eleventh  and  twelfth,  it  appears 
how  much  more  eafily  a  waggon,  ^c.  mieht  be  drawn  on 
rough  ways,  if  the  ibre-wheels  were  as  hipi  as  the  hinder 
wheels,  and  if  the  thills  were  fixed  under  the  axis  i  fuch  a 
waggon  as  this  would  alio  Jbe  drawn  more  eafily,  wnere  the 
wheels  cut  in  clay,  fand,  or  any  fbft  ground  ^  befides,  high 
wheels  would  not  cut  fo  deep  as  low  ones ;  It  is  true  low 
wheels  are  better  for  turning  in  a  narrow  conipais  than  high 
wheels^  lut  It  Icems  probable  that  waggons  with  four  high 
wheels  might  be  fo  contrived,  that  there  would  be  no  great 
inconvenience  in  that  refpc<5l  ^  at  leafl,  fuch  waggons  asfeldoni 
have  occafion  to  turn  fhort,  as  carrier's  waggons  and  the  like: 
The  difierencc  obl'crvablc  in  the  eighth  and  clci'enth  experi- 
ments is  agreeable  to  what  is  fiid  by  Stevtnns  and  Dr.  Wdllisj 
'vJz.  that  if  a  coach,  Ifc.  mull  be  drawn  over  rough,  uneven 
places,  it  is  belt  to  fix  the  traces  to  the  coach  lower  than  the 


fct  with  one  end  8  j  inches  higher  than  the  other  end»  and  the 
i^odcl  being  loaded  as  before,  lels  weight  by  6  ounces  drew  it 
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Up  the  table,  when  the  bigger  wheels  were  on,  than  when^two 

bigger  and  two  lefler  were  on  5  bccaufc,  in  rhe  firft  cafe,  there 
'  was  almoft  the  fame  direflion  of  the  motion  of  the  model  and 
of  the  ftring  that  drew  it  j  but  not  io  m  the  fccoiid  cafe,  where- 
in the  fore  axis  was  fo  much  lower  than  the  top  of  the  pulley. 

2%e  Coiibough*Worm ;  By  Mr.  Molyaeux*   ,PhiL  Tranf. 

i6S.  p.  S'j6. 

THE  connough-worm  is  laid  to  be  rhe  only  poifonous  ani- 
mal in  Ireland  j  feme  of  thelc  worms  are  as  big  as  a 
man's  thumb,  and  above  three  inches  long ;  and  fome  of  them 
live  fo  long,  as  to  have  fine  hair,  thinly  Scattered  over  their 
bodies :  The  moft  experienced  people  of  the  country  agree 
that  it  is  poifonous,  tho*  no  fatisfa^lorjr  experiment  has  been 
imade  thereof :  The  reafons  of  thinking  it  noxious,  if  fwallow- 
ed  by  a  beail,  are  thefe^  firfl,  the  difeafe,  imputed  to  this 
animal,  ieldom  or  never  affe^ls  cattle  but  in  autumn,  and 
then  only  this  infe^  is  to  be  ibund  $  iecondly  fcarce  any  cattle, 
but  fuch  as  feed  in  low  marfhy  grounds,  are  afie^ed  therewith, 
and  thele  are  the  places  this  animal  haunts  ^  thirdly,  cows, 
which  are  greedy  feeders,  but  efpecially  fwme,  that  feed  in 
low  erounds,  are  the  only  animals  troubled  with  this  worm  ^ 
ftarthly,  the  worm  is  very  rare,  and  not  to  be  (bund  in  feven 
years,  and  lb  likewife  is  the  diftemper  that  proceeds  from  it  : 
As  to  the  fymptoms  that  attend  its  venom,  they  are  fwelling 
in  the  head,  and,  which  is  a  diftmfifuifhing  one,  a  Iwcllinff  and 
^I^rocidentia  Aniy  infomuch  that  the  Return  will  hang  out  aoove 
halt  a  foot :  The  cure  of  this  malady  in  black  cattle,  iscffcded 
by  a  drench  of  the  herbs  bears-foot,  rue,  garlick,  and  butter  and  . 
beerf  in  fwine,  raddle  pounded  fmall  and  mixed  with  butter- 
milk^ and  thefe  are  only  ufcd  by  the  husbandmen 5 
but  the  Irijhy  as  they  impute  rhe  malady  to  this  infe£l,  ib 
from  it  they  take  the  remedy,  for  they  iiiy,  that  if  a  hole  be 
bored  in  a  tree,  and  this  worm  be  fhut  up  therein  to  llarve 
and  die,  the  leaves  and  bark  of  that  tree  ever  after  infuled  iu 
water,  and  given  as  a  drench,  cures  the  difeafe ^  there  is  ano- 
ther fancy  as  ill-grounded,  which  1%  that  if  a  man  crufh  this 
animal  and  let  the  exprefled  juice  thereof  dry  on  his  hands, 
the  water,  he  fird  wafhcs  in  ever  after,  given  to  the  beaft  to 
drink,  cures  it:  £ut  Mr.  Molynettx  is  of  opinion,  that  this 
worm  is  no  more  poifon  than  other  caterpillar?,  of  which  fpc- 
cies  it  is,  and  Goeaanim  in  his  book  of  inie£ls  calls  it  the  ek* 
{»hant*catcrpillar  3  only  the  uglinels  of  this  worm,  it  being  of  ' 
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a  dark,  dufty,  and  as  they  fay,  poifonous  colour,  together 
with  us  iargencf^  whereby  it  exceeds  the  common  caterpillar, 
bas  lb  wrought  on  the  imagination*  of  the  vulgar,  as  to  give  u 
the  name  of  venomous. 

Of  a  prodigious  Os  Frontisj  by  Dr.  Tho.  Molyneux.  Phil 

Tranf.  N°  »<j8*  p.  880. 

DR.  Molyneux  meafured  a  very  large  Os  Frontis^  which  is 
referved  in  the  medicine-lchool  ai  Leyden^  it  is  entiret 
and  differs  not  in  the  leaft  from  that  of  a  man,  except  in  its 
largcncfs  5  and  fince  there  is  no  animal,  efpecially  of  the . 
larger  forr,  whofi  Os  Frmis  refembles  the  human,  it  is  not  at 
all  to  be  qaeftioned,  but  this  bone  formerly  belonged  to  a  man, 
and  one  who  was  of  a  very  large  fiaej  from  iu  artkuladon 
with  the  nafal  bones  to  the  termination  of  the  Sittura  S(^it- 
taliSy  on  its  convex  fide  it  meafured  p  -f*  inches,  tranfverlely 
from  (xd'c  to  hJc  i  2  fi  inches,  and  in  thicknefs  it  wssf  inch; 
whereas  the  ordinary  proportion  is  4  y  inches  long,  (Abroad, 
and  I  thick;  fo  that  fuppoiing  this  bone  had  the  lame  propor- 
tion to  his  ftature,  which  it  has  in  other  inen  to  theirs,  this 
tpan  muft  have  been  11  or  12  foot  high  :  It  is  true  fGiiic  heads 
arc  very  large  in  proportion  to  their  bodies,  yet  generally  ibch 
fculls  want  in  thicknefe,  as  this  did  not,  are  Ul-ihaped  and 
pot  proportionable, 

^  Hydrophobia  5  by  Dr,  Roger  Hoyman,   Phil,  Tranf, 

!N**  \6^»  p.  91^.  ' 

Patient  at  Iforwicb  had  been  bitten  by  a^mad  fox  in  the 
right  hand;^  in  fix  ^eeks  after  he  began  to  be  affefted 
with  Hiiftingor  wandering  pains,  which  ftili  encreafed,  cfpc- 
cially  m  his  right  hand,  d|rm,  (houlder  and  back,  but  ib  as  not 
fo  be  bed-ridoen^  he  was  advifed^to  take  a  dole  of  tfaecom- 
mon  purging  fpirit  of  fcurvy-gral's,  which  gave  him  7  or  8 
ftools,  aud  made  him  very  faint  and  weafc,  and  his  fight  hand 
began  to  be  paralytic,  tW  his  pain  was  much  abated  therCi 
and  where  elfe  it  had  been  greateft ;  he  had  bled  freely  at  the 
wounds  the  fox  had  made,  and  they  healed  without  any  farther 
trouble,  only  at  intervals  he  felt  a  little  twinging  pain  in  that 
hand  and  arm  :  Tho'  tlie  AqudS  ^'Pavor,  or  dread  of  water,  had 
not  yet  appeared,  yet  his  heat  was  much  encreafed,  and  his 
pulfc  intermitted  every  fifth  or  fixth  ftrokc  on  the  right  iidc 
pnly  j  he  alio  looked  ghaftly  and  thin,  but  his  eyes  were  fpark- 
iu»g        fiery:  Dr,  Bowmn  prefcnbed  th^  moft  temperate 
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ftmifpafmodic  and  antiparalytic  remedies  to  be  mixed  with  the 
fpecifics  commonly  ufed  in  a  HydropL  obin  y  next  morning,  which 
was  T'burfday^  he  complaintd  of  a  i«i  ill  eft  night,  and  that  then 
he  had  wholly  loll  the  ule  of  his  right  hand  5  and  tho'  the 
pain  was  more  abated,  yet  he  was  very  hot  and  uneafy  y  his 
pulfe  was  then  much  ibongcr  than  overnight,  but  intermuting 
on  the  right  fide  only  as  before  ^  his  countenance  was  fomc- 
what  more  ghaftly,  yet  his  veins  were  very  full  as  in  the  be-  ' 
ginning  and  encreafe  of  a  fever-  no  Hydrophobia  appearing^ 
X)r.  Howman  advifcd  him  to  draw  d  or  7  ounces  of  blood  from 
the  left  arm,  and  the  continaance  of  what  he  formerly  pre- 
icribed  ^  he  bled  8  ounces  very  freely,  the  blood  was'weil  co» 
loured  but  very  thick  5  the  fame  dity  in  the  afternoon  the  grand 
^mptom  appeared  $  his  heat  was  very  great,  and  his  pulfe 
very  high,  and  intermitting  in  both  wrifts^  and  if  any  thing 
were  oftered  him  to  drink,  either  {landing  or  fitting,  he  ftarted» 
as  if  his  Jiead  would  have  faUen  backwards  from  off  his  /boul- 
ders, but  when  laid  upon  his  pillow,  he  could»  tho*  with  great 
difficulty  and  uoeafinefs,  at  times  get  down  a  rpoonfulj  he 
then  looked  very  thin  and  ghafllv*  andifeemed  afraid  of  every 
body  that  came  fuddenlv  near  him»  telling  them,  they  ftiiHed 
him^  or  flopped  or  hinoitied  his  breath  ,  in  coming  fo  fuddenly 
upon  him^  he  was  aU  along  found  in  his  judgment,  his  voice 
was  broken  and  imperfeft,  as  of  thole  perfons,  whofe  tongue 
and  other  organs  of  Ipcech  are  turning  paralytic^  Friday  even- 
ing,  thu'  all  the  fyniptoms  were  growmg  worfc,  yet  he  could 
walk  out  of  one  room  into  another  with  vciy  little  help;  but 
between  12  and  i  next  morning  he  died,  without  any  consul- 
five  motions,  fighs  or  groans,  as  if  in  a  moment  there  had  been 
an  univerfal  'Paralyjis, 

From  this  relation  it  is  to  be  obfcrved  :  i.  That  as  the  pains, 
which  were  like  thole  in  a  rhcum:ui!in,  abated,  the  'Paralyjh 
and  fever  encrcaled.  2.  As  the  fever  cncreafed,  the  inter- 
luiffion.of  the  puUe  became  more  frequent,  tho'  the  pulfe 
were  much  Wronger ^  but  why  it  intermitted  on  one  iide  only 
at  firft,  is  not  eafilv  accounted  for.  3^  That  the  imperi^ion 
pf  the  voice,  as  well  as  the  difficulty  of  fwallowing  were  the 
cffecls  of  the  ^dralyfis^  may  probably  be  allowedi  and  be  a 
iatisfa^ory  reaibn,  why  Dr«  jjftefs  patient  could  not  ufe  the 
quill,  which  was  given  him  to  fuck  with.  4.  That  the  thin 
ghaftly  afpeS  of  th{s  patient,  his  defc6i  of  fpirits  and  tonic  vi- 
gour, was  from  a  Paralytic  original*  ts  not  unreafonable  to 
9pnje6lttre.      Th^t  thp  ^arafyfis  chiefly  affcfied  the  mufdes 
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of  the  head  and  upper  parts,  may  be  partly  coUcded  from  hU 
inability  to  hold  his  head  fteady  at  the  approach  of  any 
liquor  J  the  fear  thence  arifing,  caufine  him  to  ftart*  andhia 
head  to  fall  back  in  fuch  a  manner,  as  if  it  would  fidl  from  off  ] 
his  (houlders.  6»  And  that  his  lower  parts  were  left  afie6led» 
is  probable  ^  becaule  two  or  three  hoars  before  his  death,  he  { 
could  walk  out  of  one  room  into  anoAer,  even  when  what  he 
fpoke  was  hardly  intelligible. 

ObfervMihns  m  MUng  Fountains  iiif J  fubterranms  Steams  5  | 
bf  fDr.  Tanered  Robinfim*   Phil.  Tranf.      i6^.  p.  92a.  \ 

THE  water  of  the  famous  boiling  fountain  at  ^Peroul  near 
Monweiiery  is  obfcrved  to  heave  and  boil  up  very  fu- 
rioufly  in  fmall  bubbles ;  which  manifeltly  proceed  from  a 
%'apour  breaking  out  of  the  earth  ;  for  upon  digging  any  where 
reir  the  ditch,  and  pouring  other  water  upon  the  dry  place 
newly  dug,  the  fame  boiling  was  immediately  obferved  •  the 
like  bubbling  of  w  ater  is  alfo  Icen  round  about  'I^eroul  on  the 
fca-ihorc,  and  in  the  Btong  itfelf:  In  order  to  difcover  the 
caufe  of  this  odd  phaenomenon,  Dn  Robin/on  took  fome  of  the 
fand  and  earth  out  of  the  fountain  and  ditch,  which  when  he  ' 
put  into  vefiels,  and  poured  the  £une  water  upon  it,  there  did 
not  appear  the  leait  commotion  or  alteration,  the  furface  of 
the  water  continuing  very  iniooth,  equal,  and  quiet;  he  found, 
in  feverai  dry  places  thereabouts,  many  finall  ventiduftsor.  | 
'  fpirades  at  which  the  fteam  illued  fertn :  at  whofb  mouths 
placing  ibme  lifiht  bodies,  as  feathers,  finall  thin  pieces  of 
ilraws,  leaves,  or.  they  were  foon  removed :  this  vapour,  upon 
the  application  of  a  lighted  candle  or  torch,  did  not  flame  in 
the  leaft,  as  the  fumes  emitted  thro'  the  boiling  fp  ring  near 
Wigan  in  Lancajhlre  do;  fo  that  here  we  have  two  diSerent 
lorts  of  fleams  caullng  thefc  boilings,  yet  neither  of  the  foun- 
tains are  medicinal,  or  lb  much  as  warm;  the  like  is  related  | 
by  Varciiius  near  Culm,  and  by  Dr.  T^lot  in  England ;  There  | 
arc  other  boiling  waters  of  a  quite  contrary  temper,  being 
actually  hot  to  feveral  degrees,  fo  as  to  boil  eggs,  and  other 
things  put  into  them ;  as"  thole  near  the  Solfatara  not  far  from 
J^aples^  as  alfo  upon  the  top  of  mount  Xehio  in  the  duke  of 
Modend^  terrimnts,  not  far  from  his  Villa  near  Sajjuolo in 
•,the  fource  of  the  emperor's  bath  at  Aix  la  Chapelle  in  the 
dutchy  of  yulicrs ;  and  l^'arenius  tcUs  us,  that  in  Japan  there 
burfts  out  fo  hot  and  boiling  a  fpring,  that  no  water  can  be 
brought  to  the  fame  degree  oT  heat  by  the  ftrongeft  fire  3  that 
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it  retains  its  heat  three  ti^es  longer  than  common  water  $  and 
that  it  does  not  flow  continually,  but  &r  two  hours  a-day  ^  and 
then  the  force  and  violence  ot  the  vapours  are  fo  great,  that 
they  remove  Urge  ftones,  and  raife  them  to  ihe  height  of 
\hree  or  four  ells,  with  a  iioiic  refembling  the  cxplofion  of  a 
great  gun. 

From  the  preceeding  hiftory,  we  may  take  occafion  to 
reflect  a  little  upon  the  variety  of  exhalations  prepared  in,  and 
breaking  out  from  the  vaft  fubterraneous  magazmcs  and  rcpo- 
fitories  5  fome  being  cold  and  dry,  refembling  air  or  wind,  as 
thofc  near  ^Perouh  and  in  the  caverns  of  mountains,  efpcci  illy 
thoie  of  MoluSy  and  other  hills  of  Jtnly,  as  alfb  in  mines; 
others  are  inflammable,  and  of  a  bituminous  nature,  the'  not 
a^lually  warm,  as  thofe  near  Wigan  in  Lancajhire  there  are 
alfo  many  Iteams  very  hot,  lulphureous,  and  (aline 5  more 
efpeciaiiy  thofe  in  natural  ftones,  iweating-vaults,  grottos, 
bathsi  and  the  vulcano's  near  Naples^  Ba^a^  Cma^  and 
zuotoy  as  alio  in  ibme  of  the  fubterraneous  works  at  Rme^ 
others  are  of  an  ar&nical  and  fuch  like  noxioul  qualities,  as  in 
the  grotto  deh  CaneoEk  the  banks  of  the  Lago  jignano^  in  feve- 
ral  mines,  and  in  poiibnous  fprings  and  lakes:  Now  tbele 
various  fteams,  meeting  with,  sum!  running  thro'  waters,  muft 
produce  a  variety  of  phenomena  and  e£feSs  in  them. 

Whether  this  great  diverfity  proceed  from  the  various 
breaths  of  the  Vyriw^  and  the  Lapis  Cakarius,  whilft  under 
their  leveral  flates  and  changes,  or  from  other^  effluvia  the 
doflor  pretends  not  to  determine :  however,  he  is  perfwaded 
that  fulphur  is  fublimed  from  the  pyrites-,  efpeciaiiy  that 
gathered  upon  mount  JEtna^  Vefuvius^  the  Sdlfarara,  and  in 
tne  (tones  of  S.  Gennaro ;  for  moll  of  the  ftones  and  cinders, 
thrown  out  of  thole  mighty  iurnaces,  do  inanifeftly  contain  iron, 
as  appears  by  the  load-itone.  As  to  that  fait,  which  is  taken 
by  many  writers  to  be  a  fpccies  of  fal-armoniac,  found  toj[»ether 
with  the  fulphur  in  the  above-mentioned  places,  it  appears  to 
be  a  kind  of  Nirrum  Cakarium-y  which  leems  to  be  confirmed 
from  the  great  quantity  of  lime-ftone  round  about  Naples^  and- 
from  the  many  beds  thereof  in  the  ^en^  di  Lavoro^  or  Cam^ 
panta  Felice*  '  ^ 
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Tife  Specific  Gravities  cf  feveral  S$dies*    Ehil.  Tran£ 

i<?p.  p.  patf. 

TLT^RCHy  1685.  'The  following  bodies  were  grenrly  poured 
-^^^  mro  a  velTcl  of  well  fealoned  oak,  whofe  concave  was  an 
cxad  cubic  foot :  Thole  in  the  twelve  firlt  experiments  were 
weighed  in  Icales  turning  with  one  ounce:  The  pounds  and 
ounces  here  mentioned  are  Jlverdupois. 

£  ? 

1.  A  foot  of  wheat,  worth  <J5.  a  bufhel  47  g 

2.  Bed  wheat,  worth  6S.  ^d*  abttfhel  48  4 
2.  The  fame  fort  of  wheat  mcafurcd  again  48  ^ 
Both  forts  were  red  Lammas  wheat  of  the  laft  year. 

4.  White  oats  of  the  iaft  year  —  — .  —  — -  %^  g 
9«  Blue  peafe  of  the  laft  year,  and  much  worm*? 

eaten  —      ~      —     —      J  4P  u 

^.  White  peafe  of  the  laft  year  but  one  ^  8 

7.  Barley  of  the  proceeding  year  — »    —  — ^  ^ 

8.  Malt  of  the  laft  year^  barley,  and  two 7 
months  old     —  — •     —  — .  _    j[  4 

5>.  Field  beans  of  the  lall:  year  but  one      —     —  50 
IG.  W  beaten  meal  unfiftcd       —  — 

11.  Rye  meal  unfiftcd      —       —  — .      —    28  ^ 

12.  Pump-water  — »      —      —  — *  (>2  8 

13.  Bay-falt         '~  _  j 

14.  White  fea-ialt        —  — <  ^  2^ 

15.  Sand  —  —  ^  ^    %^  ^ 

16.  Neivcaftle  coal  — .  —  ^7  Za 
'  17,  Pit-coal  from  Wednesbury  6^^  but  this  is  very  > 

uncertain,  on  account  of  filling  the  interftices  3  ^ 
i8.  Gravel         —         —  ^  lop  ^ 

ip.  Wood-alhes  ^      —      ^      ^   ^g  ^ 

Mother  Lift  of  the  Specific  Gravities  of  ^odies^  'sobkb  are  in 
^report ihn  as  tie  folkwing  Numbers. 

PUmp-water       —       „  _  iooq 

^•^"[,*T       '  -  -  -  -  54^ 

Isim  dnr  —       ,    ^  ^  —  ^qq 

Cedar  dry       ^  —        '  —  —   

"Walnut-tree  dry  —  —  —  ^  (j^  i 
.   Crab-tree  dry  at  a  mean        —        —  .  — *  7(^^ 

Afli 
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A/h  dry  iitanMw,  and  of  iheoutfideiaxpajt? 

of  die  tree       —      —      —       —  S  '^^ 

Afhrnoredry  about  the  heart     —      —  —  '84  J. 

idapledry       —  — ,       ~  *^  -  755 

Xew  of  a  knot  or  ffooiii  16  yeara  oM  7^0 

Beech  dry  at  a  mean      ^      —  ~  854,. 

Oak  very  dry,  almoft  worm-eaten       —  — *  75$ 

Oak  of  the  ontfide  fappy  part  felled  a  year  fince  879 

Oflk  dry»  bat  of  a  very  fimnd  dofe  texture  ~  ^19 

The  fame  tried  another  time      —  — *  —  Pja 

liogwood      —                —       —  —  5^i|' 

Chret      ^      «^      ^       ^  ^  • 

Moil-cyder  not  clear                      .   •u*  **.  1017 

Sea-water  fettled  clear        ^  — .  1028 

Co]le||ye  plain  ale  the  iame       ^       —  '~  1028 

Urine    ,  — ,            ^             —  1030 

Milk           —           —            —  —  103 1 

Box  the  fame     '        ^  '           —  —  .1031 

Red-wood  the  iame         ^          ^  1031 

Sack           ^            ^            «^  »  1033 

Beer  vinegar             —  —  1034 

Pitch          —            ^            M  1150 

Pit-coal  of  Sfafforifbire            —  —.1240 

^pcckled  wood  of  ,  —  - 

Lignum  Vita            —            —  ^19^7 

Stone  bottle                           ^  i777 

It^ory                ^  182^ 

AlabaAer              ^  — .  iSfi 

Brick                ^                M  ~  i^7P 

JfeAfc'mw-ftone,  die  foft  lax  kind  — 

Smfird-ixM^  an  old  dry  pieee  2049 

Pai^ing-ftonc,  a  hard  fort  trom  about  Siaidon  aotfo, 

Flim    254^* 

Glafi  of  a  quart  bottle          ■  ■  »  m  — -  a^i^<f 

Black /ir/:?//^«  marble    — — *  -  2704 

White /rt^/iij^niiarble  tried  twice  — ^  ■■  "  ■  2.707 

White  Italian  marble,  ot  a  ciofer  texture  2718 

Block-tin   .    7321 

Copper           •                   .  .  884f 

Lead           —   . — ,   — —  11345 

Qiiickfilvcr        ■  I.  ■  ■          .    14CI9 

jQuici^iiiver       .■■.^i.-..  ■                j    i^S^S 
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The  kft  experiment  was  tried  with  another  quantity  of 
quickfilver,  which  had  been  ulcd  in  water  in  the  preceedine 
experiment;  however,  it  is  rather  to  be  depended  on,  becaafe 
«aiiiiaU  miftake,  the'  allowed  for  here  in  the  calcttUttion,  was 
found  in  the  weight  of  the  glafi  cootatnbg  the  qnickfilTor  in . 
thcprecceding  trial*. 

Tne  folids  here  mentioned,  were  examined  hydroilatically 
by  weighing  them  in  air  and  in  watery  but  the  fluids,  by 
weighing  an  equal  proportion  of  each  in  a  glafs  holding  about 
a  quart:  The  numbers  fhew  the  proportion  of  gravity  oF  equal 
portions  of  thefe  bodies,  but  if  portions  of  them  equally  heavy 
be  taken,  their  magnitudes  or  bulks  will  be  reciprocally  pro- 
portional to  their  correfpondent  numbers  ^  g>  a  cubic  toot  of 
water  is  to  a  cubic  foot  of  alabafler  in  gravity,  as  looo  to 
i8"2 ;  bur  a  pound  weight  of  water  is  to  a  pound  weight  of 
alabiillcr  m  magnitude  or  bulk,  as  1872  to  1000;  fo  that 
knowing  by  the  former  tabic  the  weight  of  a  cubic  foot  of 
watery  and  by  this,  the  proportion  of  gravity  between  water 
and  alaballer  j  wc  may,  by  the  Rule  of  /hreei  find  the  weight 
of  a  cubic  foot  of  alabailer,  and  fo  of  any  other  of  thefe  bodies; 
*  or  wc  may  know  their  magnitude  by  knowing  their  gravity ;  (o 
that  an  irregulnr  piece  or  quantity  of  thefe  bodies  being  pro- 
pofed,  it  IS  bur  weighing  ir,  and  the  juft  magnitude  may  be 
ibund  without  farther  trouble. 

Of  the  -Bogs  and  Loughs  in  Ireland;  by  Mr.  WilL  King. 

Phil.  Tranf.  N°  170.  p.  5)48. 

AS  to  the  origin  of  bogs,  it  is  to  be  obferved»  that  there  are 
few  places  in  our  northern  world,  but  have  been  famous 
for  them,  as  well  as  Ireland^  every  barbarous  ill-inhabited 
country  has  them;  the  Z(tca  ^akfiria  or  9aludeSt  wbitl^i; 
the  ancient  Gaukt  Germns^  and  Srifws  retired  when  beaten^ 
feetn  to  be  the  very  lame  with*  what  is  called \9c?£5;  and  one 
ihali  find,  that  thofe  places  in  Italy y  which  were  barbarous, 
as  IJguria^  were  infeited  with  them;  and  therefiwe  die  caufe 
of  bogs  feems  to  be  want  of  induilry  5  and  to  fhew  this,  we  are 
to  coniider,  that  the  fprings,  in  which  Ireland  abounds,  are 
generally  almoft  dry  in  fummcr,  and  in  thofe  places  grafsand 
weeds  grow  plentifully-  m  winter  thev  fwell  and  run,  loften 
and  loolen  the  earth  about  them  ;  now  that  Iwcrd  or  iurtacc 
of  earth,  which  coniiiis  of  the  roots  of  grafs,  being  raifcd  up 
and  made  fuitzy  or  ipongy  by  the  water  m  winter,  is  dried  in 
f^nngi  and-tioth  not  fail  together,  but  wither  in  a  tuft,  and 
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new  grafs  fprings  thro'  it,  which  next  winter  is  again  lifted  up^ 
and  thus  the  fpring  is  ftill  more  fto^ped,  and  the  iwerd  p/ows 
thicker  and  thicker,  till  at  firft  it  forms  what  is  called  a 
^uaUttgSog^  and  as  it  rifes  and  becofiies  drier,  and  the  grafs 
roots  and  other  vegetables  become  more  putrid,  together  with 
the  mud  and  flime  of  the  water,  it  acquires  a  blacknefs,  and 
becomes  what  is  called  a  Turf-So^^  and  ^t  is  probable,  that 
when  the  vegetables  rot,  the  faline  particles  are  generally 
wafhed  away  with  the  water,  in  which  they  arediflblved,  but 
fuch  as.  arc  oil^  and  fol^bureous  remain  and  fwim  on  rbe^ 
watery  and  this  is  that  which  gives  turf  its  inflammability To 
make  this  appear,  it  is  to  be  oblierved,  that  in  Ireland  the 
higheft  mountains  are  covered  with  bogs,  as  well  as  the  plains, 
becatdc  the  mountains  abound  in  fprings^  now  thele  being 
uninhabited,  and  no  care  being  taken  to  clear  the  fprings, 
whole  mountains  are  over  run  with  bogs:  Again,  Irclihd 
abounds  in  mois  more  than  any  other  country;  inlomuch ,  that 
It  £poils  fruit-trees  and  quick-fets;  this  mols  la  of  d liferent  , 
kinds,  and  that  which  grows  in  bogs  is  remarkable  j  tor  the 
light  fpongy  turf  is  nothing  but  a  great  number  of  the  threads 
of  this  mois,  before^it  is  fufficiently  rotten  j  and  then  the  turf  , 
looks  white,  and  is  light  •  it  is  leen  in  fuch  quantities,  and  is 
fo  tough,  that  the  turf-fpades  cannot  cut  it;  in  the  north  of 
Ireland  they  call  it  Old<vtves  Toiv,  it  nearly  relt-mbling  flax  ; 
the  turf  holes  are  in  time  filled  up  with  it  again,  as  well  as  all 
the  little  gutters  in  the  bogs,  and  to  it  the  red  or  turf  beg  is 
owing,  aslikewife  that  the  hardened  turf  itfclfis  IhuiLjy,  tho' 
there  plainly  appear  in  it  parts  of  other  vegetables  ^  and  it  is 
probable,  that  the  feed  of  this  bog  mofs,  when  it  fails  on  dry 
and  parched  groundt  produces  heath ;  Further  it  is  to  be  ob- 
ferved,'  that  the  bottom  of  bogs  is  generally  a  kind  of  white 
clay,  or  ^ther  fandy  marlc,  that  a  little  water  makes  it  exceed*  ^ 
ingibft,  and  when  it  is  dry,  it  is  all  duftj  lb  that  the  roots  of 
the  grafs  do  not  fiick  fail;  in  it  ^  for  a  little  moifture  loofening 
them,  the  water  eafily  gets  in  between  the  furface  of  the  earth 
and  them»  and  fwells  it  as  a  dropfy  does  the  (kin :  Again,  bogs 
are  generally  hi^er  than  the  adjacent  lands,  and  they  are 
higheft  in  the  middle,  the  chief  Iprings  being  generally  there» 
from  whence  they  dilate  themfelves  by  degrees  $  beudes,  if 
you  cat  a  deep  trench  thro*  a  bog,  you  will  find  the  original 
%in2,  and  vale  quantities  of  water  will  be  dilcharged,  and  the 
bog  lubfide:  It  muft  be  owned,  that  quaking-bogs  may  he 
Other  wife  produced  3  when  a  ftream  or  Ipring  runs  thro'  a  flat, 

S  {  z  it 


Digitized  by  Google 


324  M  E  M  O  1  K  S  of  the 

it  is  filled  with  weeds  in  fiimtner,  trees  fiiU  a-croft  and  dam  it 
up  ^  then  in  winter  the  water  ftagnates  more  and  more  e^ery 
year,  till  the  whole  flat  is  covered  $  after  this  there  grows  up 
It  coarfc  grafs  peculiar  to  thefe  bogs  ^  this  grafs  grows  in  tofb, 
and  their  roots  confolidate  together,  and  yearly  grow  higher, 
even  to  the  height  of  a  man ;  the  grafs  rots  in  winter,  and 
together  with  the  feed  falls  on  the  tufts,  which  fprings  up  next 
\e;ir,  and  fo  ftiU  makci.  iin  ;iddition^  fometinies  the  tops  of 
flags  and  grafs  arc  interwoven  on  the  furfacc  ot  the  water,  and 
this  gradu;il]y  becomes  thicker,  till  it  lie  like  a  cover  on  the 
water,  then  herbs  take  root  in  it,  and  by  a  •Ple^^tis  of  the  roots 
It  becomes  very  ftrong,  fo  as  to  bear  up  a  man^  fome  of  thcfc 
bogs  will  rife  before  and  behind,  and  fink,  where  a  man  ftands, 
to  aconfiderable  depth,  and  under  them  is  clear  water-  thefc 
will  in  time  become  red  bogs,  bin  may  cafily  be  turned  into 
meadow  by  cutting  a  trench  to  let  the  water  run. 

The  inconvenicncies  of  thele  bogs  are  very  great,  a  confide* 
rable  part  of  the  kingdom  betne  rendred  ufeleis  by  them  ^ 
they  keep  people  at  a  diftance  from  each  other,  and  confe> 
qaently  interrupt  them  in  their  afl&irs:  The  land,  which 
generally  fbould  be  the  meadows,  and  fincfl  plains,  is  covered 
with  bogs^  this  is  obfenred  over  all  Cofwaughtj  bttt  more 
efpecially  in  J^ongford^  and  likewife  at  Weft-meatb^  and  in  the 
north  of  Jrehnd :  Thefe  bogs  greatly  obftruft  the  paflage  from 
'  one  place  to  another,  and  on  this  account  the  roads  are  eitheir 
very  crooked  and  winding,  or  they  are  made  at  vaft  expence 
thro'  bogs :  Thefe  bogs  prove  fktal  to  cattle,  the  chief  commo- 
dity of  the  country  3  tot  m  the  fpring,  when  they  are  weak  and 
hungry,  they  venture  in  to  the  bogs,  and  fall  into  floughs  or 
pits,  and  are  either  drowned,  or  hurt  in  the  pulling  out:  The 
bogs  afford  a  fhelter  and  refuge  to  torics  and  thieves:  The 
fogs  and  vapours  which  arifc  from  them  arc  commonly  putrid, 
ftinking,  and  very  unwholcfome  ^'for  the  rain  that  falls  on  them 
will  not  iink,  there  being  hardly  any  fubftancc  of  its  fofrncfs, 
fo  impenetrable  to  rain  as  turfj  and  therefore  rain-water  Hands 
upon  them,  and  in  their  pits,  where  it  corrupts,  and  is  exhaled 
by  the  fun,  very  little  of  it  running  away,  which  muft  of 
ncccility  iniccl  the  air:  The  bogs  corrupt  alfo  the  water,  both 
as  to  ifs  colour  and  tafle :  Yet  notwuliilanding,  the  woods 
and  bogs  were  formerly  an  advantage  to  the  natives,  as  they 
aftorded  a  place  of  Hiclter  and  retreat  upon  any  foreign  mvafion, 
efpecially  from  Erigland^  and  it  is  for  that  reafon  they  ftill 

l»uUd  near  x^xa  ^  it  was  therefore  an  advantage  to  have  their 
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coiMltty  unpAflable  :  They  ire  alfo  now  of  fome  ufe  $  for  the  \ 
gretteft  parr  of  Ireland  luw  its  Ibel  from  tliein;  turf  it 
accountea  a  tolerably  fweet  fire,  and  wben  diarlied  it  fervof 
to  work  iron,  and  even  to  make  it  in  a  Uoomery  or  iron- . 
work,  and  it  i$  aUb  reckoned  the  fweeteft  and  wnolefbnieft 
fire,  and  fitter  ftr  n  chamber  and  CQfifumptive  people  than 
either  wood,  ftone^eoal  or  charcoal:  Torf-bogs  arc  lemark- 
able  for  preierring  things  a  long  time^  a  corps  will  remain 
entire  therein  fer  feveral  years,  as  alfo  trees,  even  birch 
or  elder,  which  are  very  fubje^l  to  rot  5  fuch  trees  burn  very 
well  andfcrve  for  torches  in  the  night:  All  the  inconvcniencics 
of  thefc  bogs  may  be  remedied,  and  they  may  be  made  ufc- 
ful  by  dfdinm^,  and  generally  all  of  them  have  a  fufficient  fall 
for  that  purpofe:  The  great  objefl ion  is  tlie  expcncej  for  an 
acre  of  good  land  in  moft  parts  ot  Ireland  is  about  4^.  per  an- 
num^  and  the  purchale  14  or  15  years  ^  and  therefore  3/.  will 
purchafc  an  acre  of  good  land,  and  it  is  a  quflfion  whether 
that  fum  will  reduce  a  bog  5  but  the  following  conlldcrarions 
may  obviate  that  difficulty ;  'viz.  i.  An  ;i  <5l  of  parliament  fji  on  Id 
be  made,  that  fuch  a«  do  not  drain  their  bogs  in  a  certain  time 
ihould  forfeit  them.    2.  It  is  to  be  obierved,  that  (Quaking 
4iogs  are  always  worth  the  draining,  and  one  trench  drains  fe- 
Teral  acres  ^  and  when  dry  it  generally  proves  good  meadow, 
or  the  beft  grafiog  groundC    3.  Every  red  bog  is  cncompaiTed 
with  a  deep»  marfhy»  Ooughy  ground,  called  the  bounds  of  a 
bpg^  and  one  deep  trench  round  the  bog  keeps  out  cattle,  and 
tiirm  the  bounds  into  good  meadow.   4.  It  is  to  be  confidered 
that  this  expence  is  only  gradual  and  therefore  infenfiblej  that 
the  money  cireuUtes  amongfl:  the  tenants,  whereby  they  are 
enabled  me  better  to  pay  their  reots^^that  it  is  alfo  a  work  of 
charity,  by  employing  fo  many  hands,  and  that' it  conduces  to 
both  the  ornament  and  general  benefit  of  the  kingdom.  . 
5.  Even  red  bogs  might      made  fit  for  grazing  at  a  much 
cheaper  rate  than  hitherto  they  have  been,  if  the  following 
rules  were  obferved.   i.  A  deep  trench  fhould  be  made  round 
the  bog;  this  not  only  reduces  its  bounds,  1)Ut  contributes  to 
drain  It;  it  alfo  ferves  as  a  common  fink  into  which  all  the 
drains  difc ha rgc  thcmfclves.  2.  Obfcrve  how  the  little  floughs 
run,  and  cut  your  drains  a-crofs  them ;  for  one  drain  fo  cut  in 
preferable  to  %  or  4  cut  lengthwife.    5.  The  firll  draini*  in  the 
bog  fhould  not  be  above  a  or  3  foot  deep  or  wide ;  for  deep 
trenches  fill  up  again^  becaule  of  the  iofrnefs  of  the  bog  ; 
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will  be  drained)  chat  even  cattle  may  graze  oo  it  all  fanuiicr* 
4.  A  year  or  two  after  the  little  trenchei  are  made»  and  the 
bog  a  little  dry,  they  are  to  be  made  6  foot  wide»  and  as  deep 
as  the  ibftneft  of  the  Bog  will  allow  ^  in  a  year  or  two  more  one 
or  two  of  the  trenches  may  be  cut  quite  to  the  bottom  of  the 
bog.    5.  All  the  tenants  ihould  be  obliged  to  cut  their  turf  in 
thele  trenches,  and  thus  prevent  thofe  pits  in  ho^s  that  are  fo 
pernicious  to  cattle.    6.  When  a  bog  is  full  of  pits,  a  pail.ige 
15  to  be  cut  from  one  pit  to  the  other,  thereby  to  make  a  com- 
munication with  the  common  drain  ^  and  if  thefe  pits  arc 
once  dry,  there  will  grow  grafs  or  heath  at  bottom,  fit  for 
gt'4i'm^,  and  they  will  afford  a  /belter  to  cattle  in  ftorms. 
7.  \N  hen  the  bog  is  dried,  it  thereby  becomes  better  turf,  and 
then  a  part  of  it  is  to  be  allotted  for  that  ufe,  and  to  be  cut 
clear  away ;  and  the  bog  being  removed,  the  bottom  will 
make  good  meadow.    8.  In  order  to  improve  bogs  for  further 
ufe  than  grazing,  the  furface  muft  be  either  cut  o£f  or  burned, 
or  elfe  earth  mail  be  brought  and  laid  on  it  j  ianding  or  rather 
gravdiing  is  a  great  improvement  in  this  country,;  land  fo  ma-  . 
nured  will  yield  corn  for  i  %  or  14  years,  and  would  yield  grais^ 
if  it  was  not  ploughed  fo  long|  as  to  confume  all  its  fubfnncei 
and  deftroy  the  roots  of  the  ^rafs,  which  are  not  to  be  reeo- 
vered  in  many  years,  befides  it  is  £ud  that  gravelling  is  had 
for  grais  ^  but  the  contrary  is  apparent,  efpecially  in  bogs. 

As  to  loughs  or  lakes,  the  natural  method  of  improving 
shem  is  to  drain  theni  as  low  as  poflible,  and  then  turn  the  re* 
matntng  water  into  fifh- ponds  5  oy  planting  a  fow  trees  about 
them,  they  may  be  made  both  ufofol  and  ornamentals  As  to 
thofc  places  czlhd  if urhu^ljs,  ^io/i  Terreni  Lacus,  or  land- 
likes  ]  thefe  are  lakes  for  one  part  of  the  year  of  condderable 
depth,  aiui  level  plains  the  remaining  p  irt ;  there  arc  holes  in 
thefe  lakes,  by  which  the  water  rifes  in  winter,  and  retires  in 
funimer;  thefe  lakes  take  up  many  hundred  acres,  which  arc 
tlic  moft  pleafant  and  profitable  land  in  the  country  •  the  foil  is 
commonly  a  marie,  which,  by  its  ftifFnefs,  hinders  the  water 
from  turning  it  into  a  bog;  and  immediately  on  the  retiring  of 
the  water,  It  hardens,  and  becomes  a  level  graffy  field  5  thefe, 
It  they  could  be  drained,  would  be  fit  for  any  ufe,  make  either 
meadow,  or  bear  any  gram,  cfpeciaiiy  rape,  which  is  very 
profitable;  thefe  lakes  are  chiedy  in  Connaughty  and  their  . 
caufe  is  obvious  enough,  it  being  a  iflony  hilly  country  j  thele 
bills  abound  in  cavities,  thro*  which  the  water  paiTes  3  and  it  i| 
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common  to  have  a  rn  ulet  fink  on  one  iidc  ot  a  hill,  and  rife  a 
mile,  or  hilf  a  nulc  tiom  the  place  5  the  brooks  are  generally 
dry  in  funimer,  the  water  finking  between  the  rocks,  and  run- 
mng  under  ground  j  infomuch  that  in  fome  places  where  they 
arc  overflowed  in  winter,  they  are  forced  in  fummer  to  fend 
their  cattle  many  miles  J[or  water-  there  is  a  hole  on  a  hill 
near  / uam,  between  two  of  thefe  "^/ur loughs^  called  the  DeviPs 
Hilly  at  which  a  f^reat  noife  is  heard  like  thitof  water  under  a. 
bridge^  when  there  is  a  flood  in  winter,  one  oi  the  T^nrhughs 
overflows,  and  difcharges  itfelf  into  the  hole^  and  the  noilb 
does,  in  all  likelihood^  proceed  from  a  fubtcrraneous  itream, 
which  in  fummer  has  room  enough  to  difcharge  all  its  water, 
but  in  winter,  when  rain  £ills,  the  pa£G^;es  between  the  rocks 
cannot  empty  the  water,  and  therefore  it  regurgitates  and  co- 
vers the  flats:  The(e  2«rfc/;^^/?J  are  hard  to  drain,  being  oftea 
encompafled  whh  hills,  and  then  it  is  impracticable  ^  and  often 
having  a  vent  at  which  they  diicharge  a  confiderable  dreamy  in 
that  ca^  it  is  only  making  that  paflage  as  low  as  the  bottom  of 
the  flat,  and  it  will  prevent  overflowing;  it  ibmetimes  happens 
dbat  the  flats  are  as  low  as  the  neighbouring  rivolets,  aiul  pro« 
bably  they  are  filled  by  them ;  and  in  that  cafe  it  is  not  only 
neceflary  to  make  the  paflage  from  the  flat  to  the  rivulet,  but 
likewife  to  fink-  the  rivulet,  which  is  very  troublefbrne,  the 
j)airagc  to  be  cut  being  commonly  rocky. 

Sugar  made  uf  the  Juice  of  the  Maplei   Phil.  TranH  lyr. 

p.  ^88. 

THE  favagcs  of  CaimBti^  at  the  time  of  the  faps  r^^ing  in 
the  maple,  make  an  incition  in  the  tree,  by  which  it 
runs  out  ^  ancf  after  they  have  evaporated  eight  pounds  of  the 
liquor,  there  renmirvs  one  pound,  as  fwect  and  as  good  fus^ar, 
as  that  cxtraflcd  from  the  canes :  The  iava^ies  h:ul  pr.n^ifcd 
this  art  for  a  long  time;  there  is  made  with  this  lu^^ar  a  very 
gopd  fyrup  of  maidea-hair,  and  other  capillary  plants* 

A  periodical  Evacucition  of  Blood  at  the  e/id  of  the  Pin- 
ger;  by  Mr,  Alh.    Phil.  TranC  N".  171.  p.  989. 

TJ7AL1' BR  fFatfii  a  temperate  man,  of  a  fanguine  com- 
plexion  and  agreeable  humour  was,  in  the  43d  year  of 
his  age,  ieized  with  a  great  pain  all  over  his  right  arm,  an  ex- 
ceffive  beat  and  redneis  in  bis  right  hand,  and  a  pricking  m  the 
point  of  the  fore-finger,  on  which  there  appeareci  a  fmull  fpeck, 
aa  if  a  imall  thorn  was  run  into  it  3  and  fuppofing  it  fucb,  he 
p  opened 
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opened  it,  upon  which  the  blood  fpun  out  in  a  violent  but 
fmall  ftream^  after  fpending  its  violence,  ir  would  ceafe  for  a 
while,  and  only  drop,  and  then  fpnng  out  with  violence  again  s 
continuing  thus  for  24  hours,  till  at  laft  he  fainted  away,  and 
then  the  blood  ftaunchcd  of  itfelf,  and  his  pain  left  him  ^  from 
that  time  ever  after,  he  was  frequeii|)y  troabled  with  the  like 
fits*  feldom  having  a  refpite  of  two  months  for  la  'years,  and 
they  never  return^  oftner  than  in  three  weeks;  he  rarely  bled 
kfs  than  a  pottle  at  a. time  $  the  oftener  the  fit  retiinied»  the 
lefi  he  bled;  and  the  more  rarely,  he  bled  the  tnove^  when* 
.  evei'the  blood  was  attempted  to  be  ftaanched,  he  felt  exqui'- 
fite  tortures  in  ius  arm ;  no  remedies  proved  cftAual ;  he 
aiBifted  wHh  no  other  diftempcr ;  neither  fealbo  of  me  year, 
nor  weather  affiled  him$  this  bleeding  was  owing  to  no  ex* 
f ernal  accidem,  only  if  he  drank  more  than  ordinary  he  was 
apt  to  bleed ;  thele  frequent  fits  brought  him  at  laft  very  Iow» 
info  much  that  towards,  his  latter  end  he  bled  bat  little,  and 
thiit  too  like  diluted  water ;  he  died  at  laft  of  this  diftemper. 

^be  changes  of  Weather  frm  tie  akeraikns  rf  the  gravity 
if  the  Atroofphetof  hy  Dr.  Gea  Gitrdea  Phil.  TtanC 

171.  p.  991. 

THE  air  agrees  with  all  other  fluids  in  this,  that  it  gra* 
vitates ;  and  it  has  this  peculiar  property,  which  is  not 
obferved  in  other  fluids^  vip.  that  its  fpecific  gravity  is  not 
always  the  fame  5  now,  according  to  the  rules  of  the  eqmli* 
brium  of  fluids,  every  fluid  fpectfically  lighter  than  another^ 
will  afccnd  and  emem  above  it ;  and  every  fluid  fpectfically 
heavier,  will  deicend  and  fubfide  below  it;  again  there  is 
(bme  certain  proportion  between  the  fpecific  gravities  of  the 
fluid  of  air,  and  of  that  which  aicends  in  vapours,  and  fidle 
down  again  in  rain  $  and  if  this  proportion  were  always  the 
fame,  it  is  likely  we  fhould  have  no  conmiixtare  of  tbefe 
fluids,  but  the  vapours  would  either  always  float:  above,  or 
always  continue  below ;  but  this  proportion  of  dieir  fpecific 
gravities  is  frequently  changed;  tor  it  is  known  that  water 
when  warm  is  lighter  than  when  cold;  and  yet  poflibly  its 
fmall  particles,  if  figured  according  to  tDes  Carres  conjcCTure, 
are  more  capable  ot  afcending  in  vapours  in  froll  than  any 
other  Icalbn,  as  being  more  exrendcd,  and  fo  having  a  larger 
portion  of  the  fluid  ot  air  to  iupport  them;  an^l  the  daily  ob- 
fcrvations  of  the  different  heights  of  the  mercury  in  the  baro- 
meter do  make  it  appear,  that  .the  gravity  of  the  atmofphcre  is 

not 
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not  always  the  fame :  And  now  from  thefe  known  propejtiet  a 
ftatical  account  may  be  eaHly  deduced  of  the  rifing  of  vapoury 
of  their  doating  in  the  air  in  clouds,  and  of  their  falling  down 
again  in  rain  ^  ior  if  we  may  be  allowed  to  fuppoft  that  when 
the  atmofohere  is  heaviefl,  there  is  ibme  inch  proportion  be- 
tween its  Ipecific  granty,  and  that  of  the  fluid  of  vapours,  at 
between  water  and  oil  ^  tfaevapoars  according  to  the  known 
laws  of  fluids  muft  needs  a(cend,  and  ib  long  as  this  proportion 
continues,  they  muft  necelTarily  float  in  the  air  ^  but  when  the 
gravity  of  the  atmofphere  is  changed,  the  vapours  muft  fall 
down  again  :  Now  let  us  fee  whether  this  agrees  with  obfcrva- 
tion  and  experience  5  and  firft  as  to  the  alcent  of  vapours, 
there  is  no  diitcrminate  inftrument  which  will  indicate  their 
afcent,  fo  certainly  as  the  barometer  does  the  change  of  the 
air's  weighty  for  our  common  hygrofcopes  are  not  very  exa6l ; 
befides  their  change  by  moifture  feems  to  /hew  rather  the 
falling  than  the  riling  of  vapours;  yet  there  are  two  or  three 
obfcrvations  which  Icem  to  be  certain  indications  of  their 
aicent^  as,  firft,  if  the  horizon  and  the  remote  hiiis  fcem 
fmoaky  and  inconfpicuous,  fo  that  nothing  can  be  feen  at  any 
diftance,  even  tho*  the  heavens  be  not  cloudy,  but  clear,  and 
tfao*  there  be  no  fog,  nor  any  coping  of  clouds  on  the  hills» 
which  rather  indicate  the  falling  of  vapours:  Again,  if,  upon 
turning  your  eye  to  any  diftant  part  of  the  country  round  about 
yon,  it  appear  in  an  undulating  motion,  called  by  the  country- 
people  in  Scotland  fummcr  colts,  this  feems  to  be  a  Bgn  of  the 
plentiful  rifing  of  vapours  $  for  this  is  onlv  occafioned  by  look* 
ing  thro'  an  uneo  ual  wavii^  niedium»  wnich  makes  fieqUent 
iidexionsof  the  beams  of  lights  juft  as  an  objeS  feems  to  have 
a  tremulous  motion  in  all  its  parts,  when  viewed  thro*  finoke  t 
Another  indication  of  die  a(cent  of  vapours  leems  to  be  the 
copious  riflng  of  fteams  above  waters,  marihy  grounds,  and 
fens,  frequently  obfcrvcd  in  frofts,  and  cool  fummer-nights  s 
To  thefe  may  be  added  the  rcdncfs  of  the  fun,  lb  as  to  be 
looked  upon  with  t^afc,  and  of  the  moon,  a  coniidcrable  time 
before  fetting,  or  after  rifing:  Now  Dr.  Garden  affirms  he 
made  the  foregoing  obfcrvations,  when  the  mercury  wasnfing, 
and  conlequently  in  the  increafe  of  the  utmofphere's  gravity  4 
but  on  the  contrary,  when  the  mercury  has  been  low,  and  fo 
the  {gravity  of  the  atniofphcre  Icls,  he  oblcrvcd  none  of  thele 
effcds^  but  the  remote  hills  appeared  clear  and  diilin£l,  and 
no  waving  was  obfei  vcd  in  the  air,  nor  fleams  from  the  waters : 

To  account  for  that  great  lijiht  and  Ca^r^f  SuUanus^  which 
Vol.  iU  T  i  .  are 


..lyuu-cd  by  Google 


3S0  UEMOIKS  of  tie  . 

arc  fomc  nights  to  be  feen  towards  the  north,  and  which  he  ufu- 
ally  obferved  to  happen  when  the  mercury  has  been  high  5  he 
fuppolcs  that  their  appearing  m  that  quarter  of  the  heavens, 
where  the  fun  is  then  below  the  horizon,  is  owing  to  the  alcent 
of  the  vapours  lo  high  in  the  atmofphere,  as  to  be  beyond  the 
earih's  lhadow  in  that  part  of  the  horizon,  and  fo,  by  refraft- 
ing  the  beams  of  light  towards  the  fpe6lator's  eye,  to  caufe  that 
light,  and  thofc  Cr^prcf  Sdlt antes it  may  be  confidered  alfo, 

■  whether  the  red  Iky  in  the  evening,  which  betokens  fair  wea- 
ther, does  not  proceed  from  the  height  of  the  clouds,  occa- 
fioned  at  that  time  by  the  cncrcafe  of  the  fpecific  gravity  of  the 
atmofphere :  Now  as  to  the  falling  down  again  ot  the  vapours, 
it  is  vifible  by  their  gathering  into  thick  and  dark  clouds,  by 
the  falling  down  of  cfouds  and  mifts  on  the  topt  of  hills,  and 
thick  fogs  in  tho  air,  and  by  their  dropping  down  in  rain, 
fnow,  C^.  and  that  theie  do  ufually  happen,  only  when  the 
xnercury  fubfides  a  little,  and  cot&quently  when  the  gravity 
of  the  atmofphere  is  lefs,  appears  ffom  the  conftanc  ooferva- 
tion  of  the  changes  of  the  Darometer:  Againft  this  it  may  be 
objcfied,  that  it  has  been  often  oUerved,  that  even  when  the 
mercury  in  the  barometer  is  rifing,  there  will  be  rain^  and 
particularly,  fcmetimes  in  north-eaft  winds:  To  diis  it  is  an- 
swered that  if  the  clouds  have  been  carried  for  fome  time  to- 
'wards  one  quarter  of  the  heavens  by  the  windi,  and  then  if  the 
winds  fhould  I'udderly  fhift  to  another  quarter ;  theie  vapours, 
which  were  formerly  leattcred  into  fraail  particles,  and  lo  did 
cafily  float,  are  luddcnly  driven  together  into  fniall  drops,  and 
fo  neceflarily  fall  down  in  rain;  and  therefore  the  falling  of 
rain,  whilft  the  mercury  is  niing,  is  only  obfervable  upon  the 
fudden  change  of  contrary  winds. 

In  the  next  place  let  us  coniider  whether  thofc  frequent 

^  commotions  in  the  air,  which  we  call  winds,  may  not  be  ac- 
counted for  on  the  lame  principles;  that  known  definition  of 
Archimedes  is  univerfaily  acknowledged^  that  the  parts 
lefs  prcflcd  give  way  to  thofe  that  are  more  preiled^  fo  that  if 
there  be  anv  portion  of  a  fluid  of  a  far  lefs  prefiure  and  refif- 
tancc  than  tne  reft,  the  whole  fluid  runs  in  a  current  thither, 
till  all  be  reduced  to  an  sequilibrium :  Now  it  is  evident  that 
the  prcfTure  of  the  air  is  not  always  the  fame  5  and  it  is  very 
probable  that  the  gravity  of  the  air  is  not  alike  changed 
throughout  the  whole  atmofphere  in  an  inihnt^  now  this  &p* 

Joiition  affords  an  intelligible  account  of  winds  from  the 
nown  nature  of  fluids ^  for  when  the  air  becomes  fpccifically 

lighter : 
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•  lighter  in  otke  placci  or  its  jprefiorc  u  leflbacd,  the  ncigli-* 
bourioe  pans  or  the  stmoTphcre,  who&  weight  is  not  thus 
dimimfned»  ran  thither  in  sctttrent,  till  the  atmofphere  there- 
abouts be  ledttced  to  an  asqoilibrium  again  5  and  according  to 
the  portkm  of  air  thus  changed,  and  the  leflened  or  acquired 
degrees  of  weight  and  fprmg,  the  currents  and  winds  are 
ftrongcr  or  weaker,  and  of  a  longer  or  fhorter  continuance : 
Now  obfervation  and  experience  do  agree  in  this,  the  mercury 
being  found  to  fubfide  tor  the  moll  part  in  the  barometer  at 
the  rifing  of  winds;  or  at  Jcallit  is  obferved  to  be  in  motion, 
and  Cither  nling  or  falling,  and  confequenriy  there  is  a  change 
in  the  prefiurc  of  the  atmofphere  at  that  time  :  But  the  great 
difTicuky  ftill  remains,  how  to  account  for  the  different  changes 
of  the  Ipccific  gravity  of  the  atmofphere;  and  of  this  there 
can  haroly  be  expe61:cd  a  fatisfatlory  account,  till  we  come  to 
know  the  caufe  of  gravity  in  genera],  and  that  of  the  weight 
of  the  air  in  particular  5  and  therefore  to  luggeft  two  or  three 
hints,  which  may  perhaps  incite  others  to  con£der  the  matter 
more  narrowly  f  it  is  now,  in  the  fird  place,  almoft  generally 
owned,  that  thefc  muft  needs  be  a  fluid  much  more  fubtile 
than  common  air,  and  of  a  fiir  greater  prefTure  than  it,  which 
is  the  caufe  of  the  continuity  and  oohefion  of  all  terreftrial 
hodica,  and  in  which  the  air  ieems,  as  'it  were,  to  float,  and 
to  ha?€  the  fame  relation  thereto,  as  vapours  have'to  air  $  and 
therefetc  if  we  could  rjkach  its  nature  and  properties  it  might 
be  confidered  what  infl/ience  this  might  have  on  the  change  of 
alt^s  gravity :  Or^  feccnidly,  feeing;  the  affufion  0?  one 
liqttor  into  aaothet  in  chvmicai  preparations  will  alter  its  fpe* 
cine  gravity,  1h  thau  the  bodies,  which  were  formerly  fupport- 
ed  therein,  will  fall  down  and  be  precipitated,  as  particles  of 
gold  floating  in  ^qi^.a  Regis  will  be  prccipiuted  by  the  ari'uliQn 
of  another  chemical  colour,  it  may  be  coniidered,  whether 
plenty  of  nitrous  fleams,  or  fomc  fuch  mixture  may  not  alter 
the  air's  ipecific  gravity :  Or,  thirdly,  we  may  poffibly  come 
to  a  nearer  rcfolutinn  of  this,  by  confiderine  the  influence  of  . 
heat  and  cold  on  the  fprmg  of  the  air;  Tne  air  hath  this 
peculiar  property,  that  it  is  endued  with  elaflicifv,  as  weU 
as  gravity,  and  therefore  we  are  to  confider  what  influence  the 
change  of  its  fprmg  may  have  on  that  of  its  weighty  and  it 
iecms  evident  that  the  encreafe  of  its  Ipring  diminilhes  its 
weight,  and  the  Icfleniiy  of  its  iprinjg  encreales  it  ^  for  on  the 
encreafe  of  the  airs  fprmg,  the  air  is  rarified,  and  fo  a  leiTer 
portion  of  it  prc£fes  on  the  fubjacent  fluid  $  but  when  it  is 
-  *  T  t  a  klTcncd  - 
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lekened,  the  tir  U  condenfed,  and  (b  a  greater  portion  of  it 
prefles  on  the  fubjacent  body  ^  iot  inftance,  let  nt  fuppofe  the 
Jpringy  particles  of  air,  to  be  like  the  fpringy  halts  oF  wod, 

or  the  fpring  of  a  watch,  and  that  feveral  mulioni  of  HWlof 
them  go  ro  make  up  the  cylinder  of  air,  which  fronithctop 
^of  the  auiK)f'phere  prefles  on  the  mercury  in  the  barometer, 
and  keeps  it  lufpended  to  the  height  of  90  inches  5  if  wc  fup- 
pofe this  air  to  be  ratified,  fo  that  all  its  fprmgy  particles  ex- 
pand themfelves,  and  therefore  fome  thouiands  of  thcle  rows 
DC  removed  from  this  cylinder  5  this  now  confiftmgot  a  tewer 
number  of  rows,  muft  needs  have  a  leffcr  preflure  on  the  mer- 
cury, lo  that  it  will  probably  fubfide  to  29  inches  ;  and  thus 
It  continues  nil  the  fpnng  of  the  air  be  weakned,  and  fo  the 
particles  be  again  crouded  into  a  fmallcr  fpace  :  Kow  it  this 
DC  found  to  hold  in  the  theory,  experience  lcciii«  very  well  to 
agree  with  it  5  for  Dr,  Garden  nad  obfcrvcd  that  in  cold  weather 
and  (harp  froiis  the  mercury  rifes  higheft  in  the  barometer,  and 
if  foreign  meafure*  agree  with  ours,  that  it  is  ufually  higher 
here  than  in  France  or  Italy^  to  this  hcfubjoins  two  or  three 
obfervations,  which  may  ferve  to  confirm  what  has  been  laid;  and 
the  firft  is  of  the  courfe  of  the  weather  under  or  near  the  Line-, 
as  to  which  ^urcbas  in  his  Pilgrim  aflertSi  that  in  Srap  and 
Guiam in  America  3  in  Guinea.  tongOy  and  Mfbhfia\xkJ^rkA\ 
in  the  Saft-Indies  and  the^  Maldives^  they  have  almoft  comtoual 
iioods  of  rain  from  about  the  beginning  of  May  to  the  end  of 
which  they  call  their  winter  5  and  the  reft  of  tfcc 
months  of  the  year,  fair  and  clear  weather,  and  which  they 
call  their  funimer ;  fo  that  when  the  fun  is  nearelt  them,  they 
have  coniiant  rains 5  and  when  remoteft,  fair  weather^  and 
this,  among  other  cau fes,  may  be  owin^  to  the  rarefaflion  of 
the  air,  and  the  leffcning  of  its  fpecific  gravity,  fo  that  the 
vapours  in  the  neighbouring  parts  of  the  air  do  all  flow  thither, 
and  delcend  in  floods  of  rain;  and  this  is  reckoned  to  he  the 
caufc  of  the  inundation  of  the  Nik,  and  fonie  other  rivers ;  lo 
erhaps  this  may  al fo  he  the  rcafon,  why  thofe  countries,  which 
order  oiuhem,  and  arc  fome  what  remoter  from  the  Z#w^,fiic^ 
as  Egypt  and  the  like,  have  feldom  or  never  any  rain :  The 
iccond  obfervation  is  on  the  barofcope,  vhd.  that  when  the 
wind  is  north,  north-eaft,  or  north-weft,  the  mercnry  ever 
rifes,  and  fo  the  air  is  heavier;  but  when  the  wind  comes 
from  the  fouth,  fouth-eaft,  or  fouth-weft,  it&Us,  and  the 
gravity  of  the  air  is  lelsj  by  which  may  be  ioen,  what  influence 
cold  and  heat  have  on  the  weight  of  the  air  5  and  a  cold  wM 
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uikii  to  fwell  the  fails  of  a  (hip  more  forcibly  than  a  warm 
wind :  The  third  obfervatioo  is  on  an  experiment  of  the  ho* 
nouraUe  Mr.  Soyle^  who  made  by  difliilation  a  blood-red 
liquor,  which  chiefly  confifted  of  fuch  faline  fpirituous  parti- 
cki,  aa  may  be  obtained  from  the  mafi  of  blood  in  human 
bodies;  this  Uquoria  of  fuch.  a  nature,  that  if  a  |;lafi  pUal, 
•bout  half  filled  there widi,  be  kept*well  ftopped,  the  liquor 
will  remain  quiet  without  emitting  any  finoke;  but  if  the 
fbi$l  be  unftopped»  ib  as  the  eternal  air  be  adnutred,  in  a 
quarter  of  a  minute  or  leis,  a  copious  white  fmoke  will  be  ele> 
vatcd,  which  will  not  only  fill  the  upper  part  of  the  glals,  but 
be  plentifully  difcharged  into  the  open  air,  till  the  phial  be 
again  ftopped:  And  a  little  after,  he  adds,  that  if  the  unftop- 
pcd  phial  were  placed  in  Vacuo^  it  would  not  emit  any  vifiblc 
ftcams  at  all,  nor  would  they  io  much  as  appear  in  the  upper 
part  of  the  glafs  that  held  the  liquor  j  whereas,  upon  gradually 
reilormg  the  air,  the  fumes  would  firft  rile  in  the  empty  part 
of  the  phial,  and  from  thence  into  the  capacity  of  the  receiver  ; 
that  like  wife  when  the  air  was  pumped  out,  they  would  alfo 
accompany  it,  and  the  red  fpirit,  tho'  it  remained  unllopped, 
would  emit  no  more  fumes,  till  the  admiiiion  of  new  air  ^  ib 
lar  VLt.Soyki  Such,  then  was  the  proportion  between  the  gra- 
vity of  the  vapfNura  of  thb  red  liquor  and  the  air,  that  the  latter 
bemg.in  its  ordinary  degree  of  gravity,  the  vapours  alcended$ 
biitme^iity  of  the  air  being  much  leflened  in  the  receiver  by 
cxbauftuig  much  of  it,  and  fo  expanding  the  ^ring  of  the  reft, 
it  was  incapaUe  of  elevating  tlieic  vapours. 

2lbtf  Gravity  qftbe  Air^  bf  2)n  Wallis.  PhiL  Tranf.  N*>  171. 

p.  looa* 

TH  £  notion  of  the  weight  and  fpring  of  the  air  hath  been 
fo  well  eftabliflied  by  innumerable  experiments,  that 
hardly  any  conddering  perfon  now  doubts  of  it  ^  and  it  hath 
banifhcd  the  notion  of  a  Puga  P^acur,  formerly  received,  by 
/hewing  an  efficient  caufe  of  thole  efteds,  for  which  before  we 
could  only  pretend  to  a  final  caule :  The  firft  hint  of  it  was 
owing  to  Galileo's  difcovery,  viz.  that  water,  by  pumping, 
could  not  be  raifed  higher  than  about  three  or  four  and  thirty 
foot  of  our  Englijh  meaiure  5  which  was  a  certain  argument, 
that  the  caufe  of  thofc  effects,  commonly  afcribcd  to  a  Fii;j:^a 
Vacuiy  was  but  of  a  finite  force  5  whereas,  if  nature's  fiiunning 
a  vacuity  had  been  the  true  caufe,  it  muft  have  operated  with- 
out limitation^  upon  this,  that  lyacean  phiJofophcr,  as  he 
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mu  called,  did  happily  light  on  the  couaier^balance  of  the  ab; 
as  the  true  caufe  ^  and  thai  tkeceibre  ai%  which  before  was 
thought  to  be  a  light  body,  was  but  comparatively  {b>  and  had 
indeed  a  pofitife  gravity^  tho'  lefs  than  that  of  gther  bodies, 
which  we  are  convcriaiit  with?  Thia  notion  waa  happily 
puriaed  by  TmriceUkt  GMleo**  fooceflor,  wiio  radoom 
argued}  that  if  the  counterfMiife  of  the  air  waa  fiifficient  to  catle 
and  faiuin  water  at  that  height,  and  only  at  that  height  ^  then 
it  muft  be  a  joft  coanterpMfe  to  a  lighter  liquor  at  a  greater 
height;  but  to  a  heavier,  at  a  lefler  hdght;  and  making  an 
cflay  thereof  on  quickfilvcr,  he  found  it  to  Ibccccd  according- 
ly ;  and  in  a  juft  proportion  to  the  rcfpedive  gravities  of  thole 
fluids:  And  he  hath,  by  this  means,  made  the  expenmenr, 
coiimionly  called  the  TorricelUan^  much  more  manageable 
with  quickfilver,  in  rubes  of  about  35  inches  EngUfo  meafure, 
than  before  with  water,  in  much  longer  tubes :  In  puriuance 
oi  ihis  notion,  we  find,  by  feveral forts  of  barofco pes,  not  only 
that  the' -air  hath  gravity,  but  that  it  hath  a  different  gravity  at 
different  tioics,  and  m  dilRrcnt  places,  according  as  its  counter- 
poifc  j*:  capable  of  fudaming  quickfilver  at  different  heights^ 
Icmf rimes  a  little  io^er  than  i8  inches,  fometime«  a  Jitde 
higher  than  ^o,  and  at  other  times  at  fome  mean  height  5  which 
different  weight  of  the  air  may  reafonably  be  fuppoled,  paidjf 
to  proceed  nrom,  and  partly,  as  Dr.  Gard^  haa  rightly  itsor 
mated,  to  caufe  the  di^rence  of  weather  and  wiada:  TbAt 
there  is  in  the  air  a  body  more  iiabtile  than  the  famea  and 
vapours  mixed  therewith  in  onr  lowe«  re^n»  and  ^hich,  toge* 
'  ther  with  them,  conftitutes  that  heterogeneous  mixture^  com- 
monly^ called  air,  feems  to  be  very- certain  $  but  whetner  that 
iubtiie  body,  be,  as  Dr.  Garden  fuppofes,  mudi  heavier  than 
our  common  air,  may  be  matter  ot  doubt  5  9aad.Dt*1Fdl/is 
rather  thinks  it  is  not,  not.  having  hitherto  had  any  cogent 
experiment,  either  to  prove  it  heavy  or  daftic;  but  it  may, 
for  ought  is  known,  be  void  as  well  of  weight  as  fpring  5  and 
what  in  found  of  cither  in  our  common  air,  may  be  attributed 
to  the  other  mixtures  therein,  and  the  air  bemg  of  a  different 
N  gravity  at  different  times,  and  in  different  places,  may  be  con- 
fidered  as  a  fluid,  whofc  parts  are  in  (bme  places  heavier,  and 
m  others  lighter-  and  therefore  it  is  much  the  fame  thing,  as  if 
they  were  different  fluids  of  different  fpecific  or  Mitenfive  gra- 
vities one  from  the  other:  Now,  when  feveral  fluids,  orfeveral 
parts  of  a  fluid,  are  thus  of  different  weights;  they  will  from 
the  general  namrc  of  heavy  fluivisf  when  undiAurbed,  change 

places 
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5 facet  with  each  other,  till  the  heavier  faocomet  loweft,  and 
se  lighteft  ilppermofts  And  this  not  only  as  to  the  mimttot 
parts,  bat  muaii' nMMre  as  to  larger  parcels^  as*  when  oil,  wine, 
water,  beer^  and  other  liquors,  are  put  together  into  the  lame 
"iFeffel :  And  the  firaie  rhing  will  happen,  if  feme  parts  of  the 
fame  liquor,  do  accidentally  acquire,  by  expanfidti,  or  other- 
wife,  a  greater  degree  of  lightnefs  than  the  other  parts;  as 
when  water,  beer,  or  other  thin  liquors  are  gradually  heated  by 
a  fire  underneath ;  the  lower  parts,  being  firll  warmed,  afcend 
to  the  top,  whilft  the  colder  and  heavier  lubfide;  whence  the 
cop  IS  warmer  than  the  bottom ;  bur,  in  cafe  vvlut  is  heated,  be 
of  a  thicker  conditence,  fo  as  that  the  parts  cannot  readily  /hift 
places,  that  at  bottom  will  be  hotter :  From  iuch  confiderations 
as  thefe,  Dr.  Garden  doth  well  obferve,  that  fome  parts  of  tho 
air  being  thus,  by  rarefaction,  or  increaiing  its  Ipring,  or  other* 
wife,  become  lighter  than  others  j  thefe  heavier  parts,  ruHiing 
into  the  place  of  the  lighter,  may  cauie  a  wind  from  t^e& 
parts  t  And  this  ieems  to  bQ  very  tnie;  tho^  luch  accidents 
nappening  vfery  varioiifty^  and  uncertainly*  will  caulc  fucb 
confufioD  of  motions,  aAd  ^ifturbance  of  each  other,  that  it 
will  be  hard  to  reduce  them  to  any  certain  rule:  fiat  to  this. 
Sr.  WalUs  adds  the  earth's  dioraal  motion  compounded  with 
its  aniittd;  the  one  in  fome^arn  accelerating,  in  others 
retarding  the  other ;  atid  the  difference  of  the  latter  at  difiereoc 
thnes  of  the  year,  by  rca&n  of  the  obligoiiy  of  the  ecliptic, 
ind  at  d^rent  times  of  tho  month,  becaofe  of  the  moon*a 
different  pofition,  whereby  the  iinnaal  ti^otion  of  the  earth  is 
affe<5lcd5  and  the  different  place  of  the  earth  and  moon,  as  to 
the  aphelion  or  perihelion  of  the  one,  and  the  apogaion  or  peri- 
gaconof  the  other,  feem  i^reatly  to  influence  not  only  the  tides, 
feat  alfo  the  winds;  efpecially  the  breezes  arid  trade-wmds, 
which  at  certain  times  of  the  day,  month,  or  year,  are  obferved 
to  blow  conlhintly,  or  moll  frequently,  h'om  a  particiiLir  point? 
And  it  is  a  thing  not  fully  aicertained,  that  the  body  of  earth 
and  water,  or  the  terraqueous  globe,  is  cxa£lly  fpherical,  being 
poflibly  an  oblonp^  fpheroid,  with  a  longer  axis  from  pole  to 
pole,  than  diameter  at  the  equator,  which,  together  with  the 
compound  motions  above-mentioned,  may  confiderably  diilurb 
the  air:  Nor  is  it  certain,  that  fea  and  land  are  fo  adequately 
adjafted,  that  their  centre  of  gravity  coincide  with  their  centre 
of'^ nagnirade,  and  thus  the  confiifions  in  the  motions  of  the  air 
viU  l^cqpie  greater. 

From 
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From  the  comparative  weight  of  the  air  at  dififent  timeii 
Dr.  Garden  deduces  the  rifing  or  falling  of  vapours^  and  this 
is  certainly  to  be  admitted^  ooly  Dt.WatUs  adda»  that  thefe 
ftfttical  principles  do  chiefly  then  take  place»  when  thiogi  are 
inother,f^pe£l8  atreft^  but  when  they  are  in  motion,  it  ii 
ofteoer  otfaerwiie$  and  in  fuch  caiiet»  we  are,  befidet  die 
rcfpeSive  gravity,  to  take  into  confideration  the  fiirce,  im- 
puHe,  or  impetat,  fuperadded  to  die  relbedive  gi;avity  of  die 
parts  of  miuteir  $  thus  in  a  jet  of  water,  tno/ watier  ia  thrown  uf 
into  the  air  to  a  great  height,  not  becaofe  it  becomes  lighter 
than  air,  but  on  acconnt  of  the  impreded  force :  And  this 
Dr.  Wallis  takes  to  be  the  caufe  of  fumes,  vapoura,  ^c. 
which  alccnd  in  the  air  5  not  that  they  are  lighter  than  it,  but 
becaufc  they  are  impelled  upwards,  either  from  the  bowels  or 
furface  of  the  earth  by  an  external  force :  And  that  fuch  fumes 
are  projeded  upwards  from  the  bowels  of  the  earth,  and  lome 
of  them  with  great  violence,  is  undeniable,  from  the  inftancc 
of  earthquakes  and  other  eruptions^   and  to  fuch  caufes 
Dr.  Wallis  attributes  the  origin  of  winds,  and  the  afcent  of 
moft  other  things  into  the  air:  Dr.  Garden  fuggcfts  another 
tiotion  of  great  importance  as  to  this  a£&ir,  and  that  is  the 
weakeniimor  ftrengthening  the  fpring  of  the  air  ^  and  this  latter 
ii  eidier  By  compreflion  or  by  heat^  for  if  die  iame  quantity 
of  air  be  coniprefled  into  a  unaller  fpace,  its  fpring  becoikici 
Ibooger  $  at  is  plainly  feen  in  the  wiod*gan,  and  other  com- 
premng  engines:  Again,  the  fame  quantity  of  air  included  in 
.  a  dole  re&U  will,  by  the  application  of  heat,  have  its  fpring 
Ibengthened^  as  is  obfervable  in  all  thetmometers:  It  the 
*  fpring  be  ftrengthened  by  compreffion^  it  is  nuinife^  that  the 
intenftTe  gravity  muft  be  thereby  eocrealed,  beoaa&  the  fiune 
joantity  Sfair,  and  coofequently  of  weight,  extenfively  takeiii 
IS  now  contrafied  into  a  left  wace»  which  therefore  muft  be 
intenfivetyheavier,  as  being  the  fame  weight  in  a  fmallerbiilk; 
now  this  may  poiSbly  as  a  greater  preffure,  or  ftronger  fpring, 
force  up  the  vapours  under  it  with  a  greater  impetus,  and  fo 
make  them  fly  higher,  and  not  become  lighter,  but  rather  the 
contrary,  as  prefling  them  clofcr  together;  much  lefs  make 
them  fpecifically  lighter  than  the  air  itlelf :  If  the  fpring  of  the 
air  be  ftrengthened  by  heat ;  this  rather  diminUhes  its  intenfive 
gravity,  by  dividing  its  parts  farther  albnder,  whereby  it  takes 
up  a  larger  fpacc;  now,  in  cafe  this  air  be,  by  a  cloie  veflel» 
fo  confined  as  not  to  expand  upwards,  it  will  certainly  prcfs 

the  ftrongcr  on  the  ilagnant  mercury  below*  and  make  that  in 

the 
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the  tube  rife  higher^  but  in  cafe  it  be  unconfined,  as  in  the 
open  air,  it  may  as  well  expand  iticif  upwards^  by  making 
fne  atmofphere  in  this  part  fo  much  the  higher  5  nor  is  there 
iiny  neccffity  as  to  the  fubjacent  parts,  that  the  stttnofphere 
ihall  be  every  where  of  the  iame  height  ^  for  the  laws  of  ftatics^ 
jis  to  the  fubjacent  partsi  ibay  be  equally  prelerved  without 
it)  the  greater  altitude  compenfating  for  the  levity  of  the 
parts  5  a^  whea  a  portion  of  the  fea  is  covered  with  a  fleet  of 
thipsy  the  lower  parts  are  equally  prelTcd,  partly  by  the  water» 
and  partly  by  the  lhips»'  tho'  the  tops  of  tne  (hips  be  highe^ 
over  fome  parts  than  the  furface  of  the  water  dvei!  others  $ 
only;  in  fucn  ca(e»  the  upper  pact  of  the  atmofphere,  beir.g 
fluid,  ma^^  flow  over  the  other  parts  on  either  (ide,  if  lower  ^ 
and  fo  leifurely  reduce  itftlf  to  an  equal  height  in  all  parts; 
But  tho'  the  Ipring  of  the  iir,  encreafed  by  hear,  may  thus 
expand  itfelf  upwards,  yet  becaufe  it  prefl cs  L-very  w;i\',  it 
muft  -alio  produce  the  lame  elludL  downwards,  ar,d  rlicrcby 
preis  harder  on  what  is  below  it  3  and  becaufe  it  will  require 
time  to  work  upwards  gradually,  before  the  effeft  reach  the 
top  of  the  atmoiphere  5  and  becauie  by  fuch  a  dilatation  of  its 
parts,  more  fpace  is  left  in  the  intervals  to  receive  what  is 
prefTed  ;  it  is  rcafonable  to  believe,  that  in  fuch  cafes,  the 
prefied  vapours,  all  other  things  being  alike,  nr.iy  rife  more 
copioufly,  than  when  the  fprlng  ot  the  air,  tor  .'.a;  it  of  hear,  is 
lets  ftrong^  the  rather,  becaufe  the  fame  he  ir,  which  thus 
iftrengthens  the  fpring  of  the  air,  doth  alfo  rarity  the  vapours, 
and  make  them  lighter  $  and  it  may  alfo  encreafe  the  fubtcr- 
raneous  heat,  or  whatever  el(e  it  is,  that  drives  them  upward$| 
notwith (landing  all  which|  we  bite  more  rains  iii  winter, 
which  fliould  argue,  that  more  vapours  do  then  rile  to  fuppjy 
them :  But  Dr.  Wallis  iufpe£lsy  that  in  this  whole  budoefs  of 
ftrengthening  the  fpring,  we  Aay  be  linder  a  miftake;  and 
What  we  think  to  be  produced  on  the  open  air,  is  really  efftjled  ' 
on  the  quickfllver,  or  rathef  on  the  air  latent  therein :  And 
the  dpf^or  explains  htmlelf  thus^  we  find  in  very  hot  weather^ 
iaod  alfo  in  tirofty  weather,  that  the  quickfilver  in  the  tube 
commonly  ftands  very  high  5  from.  Vi^heoce  we  afre  apt  to  con' 
elude,  that  therefore  the  outward  air  prefles  very  hard  on  the 
ftagnanr  tjuickfilver,  without  the  tube  ^  which  account,  accord- 
ing to  the  do6lor,  fecms  not  to  be  iaii^faflory  ^  for,  he  fays, 
wc  are  to  confider,  that,  in  filliil;^  tlic  tubt?  wuh  quickfilvcr, 
before  it  be  inverted,  if  great  c.irc  be  not  uicd  ro  cleanfe  ic 
from  air,  many  aerial  particles  ^vill  remain  mixed  iheiewith  ^ 
Vol.  II.  U  a  which, 
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whicli»  wUle'^theiirflprmg  is  weak,  sure  cafily  prefled  by  the 
weight  of  rile  qaicknlvet  lb  clofe,  as  hardly  to  be  difcerned 
otherwife  than  by  die  efiefi:  but  when  by  the  external  heat, 
their  iprins  is  ftrensthened,  they  expand  themlelTes,  and  cattie 

the  quickhlver  to  Iwell  in  bulk,  without  encreafing  its  weight  5 

and  conlcqucntly  to  (land  higher,  tho'  not  to  prcfs  heavier : 
And  the  fame  ft)lution  may  poflfbly  fcrvc  for  its  ftanding  fo 
high  in  frofty  weather  5  for  it  is  Jcnown,  that  water,  tho*  it 
comraft  with  cold,  yet,  when  it  is  frozen,  it  expands  itfelf, 
which  makjL^s  ice  lighter  than  water,  and  fwim  upon  it^  now, 
if  in  the  quickfilver  there  be  lodged  particles  of  water,  as  well 
a*?  of  air,  we  have  either  way  an  account  of  this  phjenomenon, 
if  both  be  alike  expanded  by  freezing  ;  for  the  quickfilver  will 
fwcll,  and  foftand  higher,  without  encreafine  its  weight*  and 
con&quently  without  arguing  a  greater  wei^t  of  external  air 
preffing  on  the  ftagnant  quickfilver. 

A  grange  Sort  cf  Bees  in  the  Weft-Indies.    Phil.  TratiC 

>3®  17a.  p.  1030. 

M2)e  Vilkrmeint  had  a  fort  of  hooey-comb  from  the  iflanft 
*  Cayenne  in  Hmh  jimerica^  of  a  difierent  make  from 
the  Euro^fean  $  it  confifted  of  finall  bottles,  or  t>laddefs  of  wax 
of  a  browiiifh  colour,  inclining  to  black,  as  bis  as  dliires,  and 

fliaped  like  the  Spanijh  olives;  they  hung  togenitfr  ita  cldfters, 

almoft  like  a  bunch  of  grapes,  and  were  fo  contrived,  that 
each  of  them  had  an  aperture,  tlunng  the  work  3  which  was 
doled  up  again,  as  foon  as  the  veffel  of  wax  was  filled  with 
honey  3  and  then  the  bees  go  to  work  wuh  another  vefTel ; 
They  ordinarily  lodge  in  a  hollow  tree,  or  the  cavity  of  a 
rock,  by  the  lea-fide  5  thefc  being  the  propercft  places  to 
fecure  themfelves  from  fuch  animals,  as  are  greedy  of  their 
honey,  urd  rhercforc  moft  likely  to  moleft  thcni  ^  and  they 
have  tlic  (ircarcr  need  of  this  precaution,  becaufe  they  are 
more  liable  to  be  difturbed  than  ordinary  bees,  as  having  no 
itings:  When  the  combs  arc  removed,  they  muft  be  carried 
gently,  and  in  the  fame  pofition  they  lay  in;  The  honey  itfelf 
IS  as  clear  and  liquid  as  rock>water,  and  hardly  to  be  diftin* 
guiflied  from  it  oy  the  fight;  when  you  would  take  it  out, 
you  muft  pierce  every  bottle  with  the  thorn  of  a  wild  palm,  or 
a  pin,  a  tittle  more  than  i  from  the  bottom ;  for  if  you  pierce 
it  lower,  there  is  a  iediment,  whole  tbicknefs  hinders  its 
running:  This  honey  is  thought  to  be  one  of  the  moft  agreea* 
ble  liquors  in  the  world  j  if  a  quantity  of  a  good  glafs,  or 
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lialf  4  pint  be  drank  fafting,  it  will  give  two  or  three  ftooU,  in 
ftboat  two  hour  s  timet  according  to  the  conftitution  of  the 
party  ^  but  if  drsmk  at  meals,  it  does  not  purge  at  aii :  Amber- 
greafe  is  fuppoled  to  be  nothing  eMe»  but  the  wax  mixed  with 
the  honey,  which  falls  into  the  fea,  and  is  toflcd  about  in  the 
waves,  between  the  T'ropics. 

A  Hyg^ope5  hy  Mr.  Will  Molyneux.    PhiL  TrauC 

171.  p.  103  a. 

AB,  Fig.  8.  Plate  IX.  is  a  whip-cord  about  four  tnot  long, 
tied  tail  to  the  end  of  a  hook  A  3  at  the  end  of  this  whip- 
cord there  hangs  the  weight  C,  abour  a  pound  or  foinerhmg 
more;  this  weight  is   fitted  at  the  end  lo  as  to  receive  and 
carry  the  index  1)  -  under  thefe  is  placed  a  graduated  circle  on 
the  board  E  F,  fixed  by  a  br.icket  againft  the  wall :  When  all 
things  are  thus  fitted ;  the  moillure  of  the  air  twilts  the  rope, 
and  gives  a  motion  to  the  index  over  the  divifions  in  the  gra- 
duated  circle^  and  agaiof  as  the  air  grows  drier,  the  cord 
Untwiits,  and  brings  back,  or  reduces,  the  index  by  a  contrary 
morion:  What  gave  Mr.  Molynem  the  firft  him  of  this,  was  hte 
obferving  all  ropes  tied  at  both  ends  to  be  much  mpre  tight  aiid 
harder  irretchea  after  rain  had  fallen  upon  them,  than  they 
were  before^  now  he  concluded,  that  if  ne  could,  a*  it  were, 
tie  a  rtipe  at  both  ends,  and  yet  allow  one  end  a  power  6f  ci^ 
cumvolution,  it  would  produce  the  defired  efiteft j  and  the 
ipeight  C  huns  at  the  rope  ieemedto  do  thi$  $  for  it  fixes,  as  it 
weiiB,  the  end  of  die  rope  B,  and  yet  permits  it  to  twift  and 
untwift^  the  reafon  of  which  is  plain,  tor  the  little  particles  of 
moiilure,  infinuating  and  foaking  into  the  cord,  are  like  fo 
many  wcdi^cs,  which  muft  needs  iliortcn  the  rope,  as  a  bladder 
15  /horrencd  by  being  blown  up,  whereby  it  will  raile  a  great 
weighty  but  the  calicft  way  for  the  rope  A  B  to  fhorten,  and 
raile  up  the  weight  C,  is  to  do  it  as  a  icrew  9  for  itfclf  is  one, 
its  brands  being  twiftcd,  and  each  thread  therein,  fcrew-wiie, 
conicquendy  the  index  muft  have  a  circular  motion  :  To  make 
an  experiment  of  this,  he  werrcd  a  cord,  and  hung  it  up  with 
the  weight  at  the  end  of  it,  and  he  perceived  that  as  it  dr^ed. 
It  untwSed,  and  that  too  very  auick,  fo  as  to  be  perceived  bjr 
the  cycj  after  the  coi'd  had  fo  far  untwilled,  as  hs  thought  it 
had  come  to  that  degree  of  drynefs,  that  the  prefent  conititution 
of  the  air  would  permit,  he  took  a  baibn  of  warm  water,  wl*ich 
emitted  a  fume  and  it^am,  and  placed  it  under  the  cord; 
immgdiatdy  the  cord  began  to  twift  agaia  very  quick,  and  fp 
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continord  till  the  water  ceaicd  its  fleams,  or  was  removed,  apd 
then  immediately  it  began  tountwilt^  he  tiicn  gently  breathed 
Upon  ir,  and  he  iband,  according  to  his  expcdation,  that  eight 
Of  ten  breathings  would  twift  it  five  decrees  of  a  circle ;  a  her 
thts»  he  expoTed  it  to  the  air  only,  and  he  found  it  to  obey  the 
alterations  thereof  very  nicely;  not  the  lead  fhower  falling,  at 
which  It  did  not  prelently  twift  ^  and  wheii  by  rifing  clouds  a 
fair  day  became  overcaft,  the  cprd  was  itnmediately  fcnfible 
thereof*  ^nd  again  as  fenfible  of  their  vani/hing,  and  of  die 
change  to  fair  fun-ihine ;  fq  that  it  feems  to  be  the  niceft 
hygrolcope  hitherto  |iled;  One  of  the  grand  defefis  of  moft 
hygrometers  is,  that  they  grow  weak  with  age,  and  do  not  fe 
nicely  obj^y  the  alterations  of  the  air»  when  long  kept,  as  ^hen 
^ft  made;  but  whether  the  prelent  invention  be  fuojeft  to  the 
fame  fault,  time  mufl  determine:  The  alterations  alfo  of  Ae 
air,  may  give  this  kind  of  hy<»rofcopc  more  than  one  turn;  now 
this  being  inconvenient,  and  the  iluplicarion  of  the  turn  hard  to 
be  regiilrcd,  as  Mr.  flook  propofcs  in  his  micrvjgraphy,  con- 
cerning the  beard  of  a  wild  oat :  To  remedy  this,  the  point  A, 
^5  b^ing  fixt,  has  no  turn  or  motion,  therLiorc  the  middle 
point  G  hath  but  one  turn,  and  the  index  D  placed  there  will 
naye  but  one  turn  ■  and  what  is  here  faid  of  two  turns,  and 
the  middle  point  G,  may  be  accommodated  to  any  other 
pim^bi^r  of  t^ps  §ud  parts,  or  points  iu  the  rope. 

yi;e  Scotifh  Barnacle  a^ki  French  Macreufe,  ivirfy  an  Account  ^ 
cf  turnings  Fountains  3  by  Sfr.  T^ncred  KobiaiaQ.  PhJ. 
Tranf.       172.  p.  lo^d. 

T^H£K£  arc  fo  mapy  miftakes  amongft  natura!if^5,  and  j 
Igme  learned  men,  concerning  the  bird  called  Macreufe  . 
at  IP^w,  and  in  other  parts  of  France^  Mtcrouh  or  T>iabkie 
Mefy  that  the  fubjefl:  may  feem  worth  the  enquiring  into : 
The  Breficb  tt$x  it  ^pon  filh-days,  and  durine  all  Lent^  taking  i 
it  for  a  fort  of  fi(h,  or  a  Tea  animal  with  cold  blood,  or  die  a  I 
Samacle  generated  either  from  rotten  wood  floating  on  the  fea,  I 
pr  from  certain  fruits  falling  into  the  water,  and  there  trans-  I 
fbrmed  into  a  bird,  or  elfe  from  a  kind  of  fea-fhcHs  adhering  to  j 
old  plauks,  and  bottoms  of  /hips,  called  Concbde  jinatifera'^ 
livhereas  a  &trnacle,  as  alfo  the  Mureufe  itfelf,  is  oviparous, 
and  of  the  goolc  kind;  and  the  Ihclls  thcnifcivcs  contain  a 
feftaceous  animal  of  their  own  fpccics,  as  the  oyfler,  cockle,  and 
mufcledo:  Gcfner  was  led  into  the  firft  error  by  GyraUuSy 
^mhiui^  and  lurmTk  Sir  Rohrt  M^ray  fell  into  the  third  and 
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laft  miftake;  Sir  IbA&rt  SbbM  and  M.  ptraindorge  hive, 
it  is  true,  confuted  thefe  equivocal  generations  of  the  Sar- 
fiack  and  Mgcreufe^  yet  uiey  both  make  them  to  be  the 
ikme  bird  5  whereas  they  are  of  different  fpeciesj  the  '/^ar- 
mck  being  of  the  goofe,  and  the  Macrcujc  of  the  duck- 
kind:  That  the  'Barnade  and  Macrcufc  are  both  of  them 
oviparous,  is  beyond  all  doubt  j  the  anatomy  of  their  parts 
fcrvjng  for  gencruion,  their  laying  cerg^s,  and  fbmetimes  - 
breeding  amonglt  us,  are  all  evident  proofs  thereof:  M.  Cat^ 
tier  in  his  "Trait e  de  ki  Macreufe  affirms  the  French  Macreufe 
to  be  the  greater  Coot  of  'BEllonim^  and  Mr.  Wilioughhy  ll-ems 
to  be  of  the  f^ime  opinion  in  his  Ornitholog.  p.  320  J  fome 
learned  men  take  it  for  the  Muffin  of  the  Sillies  and  Ifle  cf 
Man-^  others  take  it  for  a  fort  of  ducker  or  diverj  but  the 
French  Macreufe  is  of  the  duck-kmd,  and  is  the  Scoter^  or 
jinai  Niger  Mnor  defcribed  by  Mr.  Ray  5  it  is  frequently  ta« 
ken  in  nets  placed  under  water,  on  the  coafts  of  Nomandy^ 
Zanguedoc  and  *jProvence^  and  in'  great  numbers  at  the  mouth 
of  the  Seine  ^  and  Dr.  Rohinfon  hm  feen  it  on  the  Zagunaoi 
Venice^  at  the  mouths  of  the  Srenta,  jiddefis  and  the  as  ' 
'  alfo  on  the  Mare  Mmum  and  the  lake  Aoemus,  where  he 
oUerved  many  other  water-fowl  feeding  upon,  and  flying  over 
that  water,  faid  by  many  to  kill  birds  at  a  diftance  5  and  leveral 
land-fewls  were  oUerved  to  fly  over  that  lake  without  the 
leaft  dilbrder^  but^perhaps  the  jpoiibnoos  fteams,  if  there  are 
any  peculiar  to  that  lake,  fbmetimes  vanifh  and  return  again, 
or  elife  they  may  bp  altered  by  new  effluvia  intermingled  with 
them. 

The  burning  fountains  near  Grenoble  in  fDauphine^  Herman- 
Jladt  in  Tranfylvania^  Cher  may  a  village  in  Switzerland  in  the 
Canton  of  'It  iburg,  and  that  not  far  from  Crac&iv  in  ^'Polandy 
do  agree  in  many  particulars  with  that  near  JVigan  in  Lanca- 
fiire  J  as  m  being  actually  cold,  yet  inflammable  and  taking 
fire  at  a  diflance,  upon  the  application  of  any  lighted  body  5 
which  the  boiling  Ipnngs  near  'Peroul  will  not  do 5  but  this  is 
to  be  undciliooa  of  them  in  their  fources,  becaufe  when  re- 
moved from  thence,  neither  the  waters  nor  their  earths  will 
produce  any  fiich  phaenomcna,  as  boiling  or  fiammg :  It  is  af- 
firmed of  the  burning  fountain  in  the  palatinate  of  Cracow, 
that  upon  evaporating  the  water  a  dark  or  pitch-like  fubilance 
may  be  esctraaed,  which  cures  the  moft  inveterate  ulcers  in  a 
fhort  tirne^  and'that  the  mud  itleif  is  very  powerful  ag^inft 
theumatic  and  goutj  p^ins,  palfies, .  fcabs,  f&c*  The  inha- 
/.  bitants 
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bitants  of  an  adjacent  village,  drinking  much  of  this  fpring,  do 
generally  live  to  loo  or  150  years,  wbidi  is  attributed  to  the 
Unative  virtue  of  the  water. 

0/  tbi  tnembufiible  Cloth  5  by  tDr.  Rob.  Plot.  Phil.  Tranf. 

N**  17a.  p.  1051. 

THE  incombttftibk  liimoii  was  greatly  efteemed  by  die 
ancients^  amongft  whom  it  was  more  common  and  better 

known  thiin  it  is  now^  nor  is  it  at  this  day  of  fmall  value  in  the 
counrry  where  it  is  made,  a  Chinefe  cover,  which  is  a  piece 
^  i  inches  long,  being  worth  80  talc,  that  is,  ^6l,  i^s.^d: 
Trtic  reality  of  fuch  a  tning  has  been  either  doubted  or  denied 
by  very  good  authors ;  who,  tho'  they  owned  fuch  a  mineral 
as  AmiantbuSy  out  of  whole  wooly  part,  this  fort  of  linnen  was 
always  anciently  faid  to  be  made,  yet  queftioned  the  polTibi- 
lity  of  its  having  aftually  been  done  ;  ^alecampius  holdina  it 
very  incredible,  that  it  fhould  be  woven  into  cloth,  by  realbn 
of  its  fhortnefs,  and  Schildius  in  his  commentary  on  Suetonius 
abiblotely  denying  it :  It  is  true  Scxtormus  does  not  deny  bue 
that  there  might  be  fuch  linnen  amongft  the  Indians^  where  ita 
materials  grow,  of  which  they  might  make  funeral  Hirouds  for 
the  bodies  of  their  princes,  and  fb  preferve  their  aihts  diftiofi 
firom  tlurfe  of  the  mneral  pile  in  which  they  were  banit|  but 
whether  the  Romans  ever  ufedit  or  not>  Dr.  Tht  pretends  ndc 
So  dilpttte^  only  it  is  certain  they  mi|[ht,.  bad  they  fo  pleafcd  $ 
Ibr  VUi^  lays  exprefily,  that  he  htmfelf  had  feen  napkins 
thereof,  which^  taken  mal  from  the  table  at  a  great  feafl; 
were  caft  into  the  fire,  by  which  means  they  were  better 
ftoured  and  l6oked  fairer  and  clearer  than  if  they  had  been 
wallied  in  watery  now  if  they  had  fuch  napkins,  they  might 
doubtlefs  have  had  fheers  of  it  too,  and  ha\c  put  them  to  the 
ufc  above  mentioned,  had  they  thought  it  expedient,  as  it  is 
faid  the  Tartarian  princes  and  others  do  at  this  very  day : 
That  this  linnen  was  very  well  kno^n  to  the  ancients,  we  have 
befides  the  tcftimony  of 'P//;?r,  that  of  Coellus  Rbodiginus^  u'ho 
places  both  the  materials  and  manufacture  of  it  in  India ;  and 
'^aulu^  Vencfus  mentions  u  to  be  more  particularly  in  /artary, 
the  cmpcior  of  which,  he  fays,  fent  a  piece  of  it  to  'Pope 
Ahxander  y  it  is  alio  mentioned  by  Varro^  and  ^urmbmy  in 
his  commentary  upcm  him  de  Lingua  Latina^  ss  a  thing  not  jto 
foe  confumed  by  fire  $  Geo,  Jgricoia  relates  that  there  was  a 
mantle  of  this  linnen  at  Vereburg  in  Saicony^  and  Simon  Af^olns 
de  iOieb.  Camcyt.  jPart;  1.  CoUoq.  aot  £iys|he  faw  .anodier.af  it 
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Ht  ZMftnUn  esepofed to ihe  Sahmtb  dlb«cqu»int$  that 
one  fPni^Morus  %  Cyprian  knight  fiiewed  it  puUi^kly  «t 
Wenicey  throwing  it  into  the  fire  widbont  liiftaining  any  bort$ 
and  Mr.  Laftek  in  liis  voyage  to  Italy ^  Ikw  a  piece  of  k  in  the 
curious  cabinet  of  Manfred  ^ptelh,  canon  of  Milan ;  Mr. 
was  ihewn  a  purfe  of  it  by  the  prince  Palatine  at  H&idel/'erg^ 
which  he  faw  put  into  a  pan  oF  burning  charcoal,  till  iz  was 
red  hot  without  receiving  any  damage  5  and  bcddcs  thcle  telli- 
monies,  a  piece  of  this  lixmen  was  made  to  pai^  the  dre  botii 
at  London  and  Oxford. 

This  lanuginous  mineral  bath  feveral  naroes^  as,  t.  Amian- 
fhus<t  becauic  ir  is  lb  fiir  from  being  fpoiled  in  the  fire,  that  it 
rather  acquires  a  new  luftre.  2.  Asbeftos^  that  is,  ui>cxtin- 
gaifhable.  5.  Salamandra  or  faiamander's  wool  5  from  the 
candle-wicks  faid  to  be  made  anciently  of  it.  4.  From  s  pnn« 
gent  qoality,  which,  according  to  J^ricola  it  has  on  the 
tongue  without  nny  aftrin^ency»  it  is  otherwife  caUed  jHumee^ 
with  tfao  diftineuiming  epithet  'Plumeum^  taken  from  ita^downjr 
filnmentSy  to  mftinguifti  it  from  the  other  alums.  5.  From 
the  light  grey  colour  of  its  lanuginous  parts,  it  is  called  bjF 
feme  ^otiOy  hy  odiers  Cor/ddeSf  and  from  its  likcpe6  to  the^ 
hoary  fibres  oFfome  fi>rt  of  maiweed,  SparrapoUg,  6.  f  ra» 
do  aptndfi  to  be  foon  into  ^hread«  it  is  Mo  allied  Unm^  or 
flax,  with  Ibme  diftinp^aifhing  epithet,  taken  either  fiopi  ita 
quality,  fach  as  Asbeftimm  or.  Ffvumy  or  from  the  place  whett 
It  is  ioiind,  it  being  called  in  general  Linum  Fofjik^  earth- 
flax,  and  in  particnlar,  Linum  Indfcum,  Creticum^  Cypricum^ 
Carpafium  and  Caryftium:  But  befides  the  places,  wh^iKe  it 
borrows  names,  11  is  alfo  found  in  l^artaty^  at  Namufy  in  the 
J.o\v  Countries^  at  Eisfield  in  L'hurin^ia^  anionpii:  the  nunes  in 
the  old  Noricum^  alfo  in  Eg^ypty  and  in  the  mountains  of 
cadiay  at  ^uteoH  and  in  iome  mines  of  Italy  ^  it  has  likcwife 
been  found  in  a  fmall  ifland,  called  T^tfS  JilolroniadinihCTpiF' 
riih  of  Llan-Fairyrir  Hornwy  in  Angiefea  in  IFaks. 

Natunlifls  commonly  reckon  it  among  the  ftoncs,  but 
T  r  'Plot  judges  It  to  be  rather  a  Terra  Lapidoja^  or  a  middle 
iubiVance  between  (lone  and  earth*;  but  whether  the  one  «r  the 
other,  it  probably  confifts  of  a  mixtare  of  foaie  fait  or  otfaeft 
knd  a  pure  earth  without  fulphur,  coagalated  in  the  winter, 
and  hardened  to  maturity  by  the  fammer  heats;  Whieh'iak 
y^/jn  Hpffus  proves  by  a  Tery  cogent  argument  to  be  Aiumen 
Liqitdidum,  defcribing  it,  as  Aidtfhiehs  alio  does,  to  be  of  a 
wfaitiih  milky,  filbmnce^  imiewhat  inclining  to  yellow,  thar 
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fweats  cut  of  the  earth,  and  fmells  like  rotten  checfej  of 
which  having  gathered  a  quantity  zl^uteoU,  together  with 
the  other  fpecies  of  alum,  and  kept  it  a  while  by  him,  when 
he  came  to  look  on  it  again,  he  found  it  to  have  loft  the  fmell, 
and  a  ^reat  part  of  it  to  be  changed  into  Alumen  ^lumeum-^ 
the  filinc  part  did  probably  fliout  into  threads,  and  the  pure 
earth  united  them,  as  they  ;ire  found  in  the  places  where  gene- 
rated, whether  we  fuppofe  it  to  exfudate  or  fwcat  from  the 
earth,  as  ^liny  aud  Mathiolus  would  have  ir,  or  to  )i>e  perco* 
kted  thro*  rocks,  as  it  is  found  in  Wakit  there  ruiH 

ning  thro*  a  rock  of  flone,  in  hardnefii  ftnd  colour  not  unlike 
flinc :  And  yet  it  feems  to  be  made  of  much  fuch  &o  alttm  as 
that  of  John  Heffus  at  TuteoH  was»  fbmc  of  it  being  flraw-co- 
louredt  as  if  it  ftill  retained  the  yellownefi  that  his  liquid  bi* 
nimen  was  faid  to  have  ^  which  is  a  colour  not'  afli^ed  it  by 
any  author,  moft  of  it  being  laid  to  be  white  or  cmeritioasi 
fome  of  i(  red,  and  fomeof  an  iron^cdour,  according  to  j4^ri^ 
€€ia  i  and  Dr,  Vht  had  Ibme  of  the  Cyprian^  part  of  which 
was  of  a  light  blue  or  pearl^olouri  and  the  other  part  had  a 
of  iea-green»  But  however  the  whole  mineral  fabftance^ 
found  at  (everal  places,  may  differ  in  colour,  yet  Dr.  ^ki 
found  the  wooly  part  to  be  much  the  fame ;  viz*  of  a  white 
filver-colour,  the  threads  very  fine  and  flcnder,  yet  very  ponde- 
rous, the  fmallell  particles  of  them  when  thoroughly  wet  linking 
in  water  5  whence  it  is  probable,  that  it  is  not  a  vegetable,  but 
a  mineral  fubftance,  tho'  it  is  known  that  feveral  woods  as 
box-wood,  red- wood,  ^'erjian  wood,  ^c,  will  fink  m  water. 

Marcus  ^JPaulus  Venetus  acquaints  us,  that  it  is  found  ia 
jTartary^  in  a  certain  mountain  m  the  province  of  Ckiinctin'^ 
thnlaSy  and  made  into  cloth,  as  he  was  informed  by  one  Cur- 
ficar  a  'T'urk^  fuperintendent  of  the  mines  in  that  country,  in 
this  manner  5  the  lanuginous  mineral  or  beins  firft 

dried  in  the  fun,  is  then  pounded-  in  a  brafs  mortar,  and  the 
earthy  part  ieparated  from  the  wooly,  which  is  afterwards 
wafhed  from  any  imparities  that  may  flick  to  it,  being  dios 
purged,  it  is  fpun  into  thread  like  other  wool,  and  after  wove 
into  cloth  ^  which,  when  foul  or  fpotted,  they  deanie  by 
throwing  it  into  the  fire  for  an  hour  s  time,  whence  it  comea 
our  unhurt,  as  white  as  fnow$  which  very  method,  according 
to  S$rabo*%  account,  foema  alfo  to  have  been  ufed  in  ordering 
the  Cretan  jifmantbm  $  with  this  additiop,  that  after  it  wa6 
pounded,  and  the  earthy  part  feparated  from  the  wooly,  b6 
fiys,  it  was  combed,  which  i$  aifo  affirmed  by  ^ricola-,  aa 
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argument  Aere  was  fame  of  a  greater  length  ^  but  whatever 
truth  IS  in  this,  u  i&  certain  that  the  Cyfrian  is  enough, 
as  alio  the  IVelfit  ^nd  what  was  known  of  it  in  Tliny^  time, 
who  confi^flea  that  it  was  hard  to  weave  by  region  of  its  (hort- 
acft. 

(.According  to  the  teftimoojr  of  TUm^  Ihrouds  of  this  iinnen 
were  anciently  uled  at  the  royal  obiequies  of  kings,  wherein 
their  bodies  were  burnt,  in  order  to  prcferve  their  afhes  entire; 
^id  prevent  their  being  mixed  with  thoie  of  the  wood  ,  where^ 
Ckf  the  funeral  piles  confided  ^  and  the  princes  of  lartary  do 
uft  it  at  this  day  for  burning  their  dead ;  andtho*itdimimfhes 
fi^uf  time,  it  undergoes  the  violence  of  the  fire,  yet  thisUin^ ' 
din  not,  biat  it  ttiay  do  thatTenrice  feve^al  tijnes,  before  it  be 
ff^ndred  altogedier  ufelcfs  j  CaeHus  Cakagnanus  fays,  that  feme 
^  the  ancients  made  themfelves  cloaths  of  it,  with  whom 
^urnehttS  agrees,  in  his  commentary  on  VarrOy  and  Cflrfs 
R/jodiginus  relates  that  the  Indians  made  garmcnrs  of  ir,  but 
Hier^cies  rellrams  it  to  the  Brachmans  only :  The  wicks  tor 
the  perpetual  lamps  of  the  ancients  were  alfo  made  of  it  : 
Marco  Antonio  Cajtagna^  who  had  found  this  mineral  in  Italy^ 
h^d  the  art  of  preparing  and  rcndring  it  foft  and  tractable,  and 
of  making  it  thick  or  thin  to  any  degree  at  picalure,  fo  that  it 
would  rcfemble  a  very  white  llvin,  or  very  white  paper:  There 
was  at  Oxford  paper  made  of  the  Weljh  Amianthus^  which 
would  both  bear  nre  and  ink  well  enough,  the  ink  only  turnr 
ifig  red  by  the  violence  of  the  fire/ 

In  order  to  Oiew  the  reafon  whence  it  is,  that,  this  fubftancd 
iboold  be  ib  ftrangely  privileged  by  nature,  we  muft  conddcr^ 
that  the  ijualities  ana  power  of  the  fire,  according  to  Ariftoth^ 
avff  to&parate  things  of  a  different  and  unite  thofe  of  a  likd 
nature ;  whence  it  is  obierved  that  the  fubjeSs  moil  ajjt  to 
take  fire,  and  be  diflblved  by  it,  are  fiich  heterogeneous  ho^ 
dM%  in  whoTe  pores  the  moft  fulpfaureous,  bitnminous  and 
0%tteQtts  particles  are  lodged  ^  whiqn  being  feized  on  by  the 
fire,  are  quickly  put  into  motion,  dilated  and  feparated ;  and 
being  thus  node  capable  of  Hying  away,  they  are  at  laft  con<> 
ibiiled,  and  the  frame  of  thofe  bodies  is  diffolv^ed,  whoft 
parts  were  before  united  by  them  ■  when  thefe  are  fled,  the  fire 
naturally  goes  out,  as  having  nothing  now  Icit  to  work  upon, 
except  the  falts  and  earth  in  form  of  aflies,  which,  in  all  coni- 
pounds  do  refift  this  element  mofl,  and  will  remain  after  thd 
mod  exalted  operation  it  can  be  forced  toj  nor  do  the  fairs 
only  of  mixt  bodies  thus  baffle  the  force. of  the  fire  5.  but  the 
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fimple  ones  much  tnorc»  as  being  more  homogeneous  ^  as  is 
feen  m  the  decrepitation  of  common  fair,  and  exificcation  of  vi* 
tripl,  which»  when  the  aqueous  parts  are  once  avaporated,  are 
now  a  pure  fimple  homogeneous  body,  no  longer  ienfibk  of  the 
fire»  the  de4;repitation  ceafing,  and  nothing,  remaining,  tha 
can  be  dilated  farther,  to  break  the  corns  of  lalt^  now  what* 
ever  die  flro  cannot  dilate,  it  cannot  feparate,  nor  conieqaeml^ 
icleftroy,  or  take  any  thing  from  it,  except  what  'is  heteroge- 
ficous,  and  accidentally  adhering  to  its  onrfide;  which  is  per- 
itftly  the  cafe  of  our  incombuftiblc  linnen,  whofe  threads  be- 
jng  altogether  homogeneous,  and  nothin£»  elfe  but  the  pure 
Stride  of  liquid  alum,  holding  nothing  ot  fulphur,  bitumen  or 
water,  or  any  thing  that  is  diftcrent  or  heterogeneous  to  itlelf, 
that  pan  be  dilated  or  feparated,  it  is  in  no  poflibility  of  being 
liable  to  the  fire,  which  may  indeed  pafs  thro*  it,  as  we  ice  it 
4pe$  when  tnade  red  hot,  but  can  carry  nothing  From  it. 

^he  DilfeBion  of  a  Lady  ixho  died  of  an  Apoplexy  j  by 
2)r,  Will  Cole.  Phil.  Trani;  N**  173.  p.  Tran- 
Jiated  from  the  Latin.  ■ 

^  A  Certain  lady  had  been  fer  ibveral  years  afflif^cd  widi. 
jt\  hypochondriacal^  or  as  they  are  popularly  called,  hyfte- 
ric  fymptoms,  which  were  Ibmetimes  attended  with  a  HJtnw^ 
rhagy  ^t  the  noftrils,  at  times  fo  copious  as  to  endanger  her 
life  ^rthe  day  before  ihe  died,  fhe  wa^  threatned  therewith, 
and  fo  prevent  the  danger  fhe  apprehended,  Ihe  lifed  remediea 
that  were  too  fatally  fuccefsiul^  for  tho*  fhe  did  not  bleed  at 
the  nofe,  yet  after  fhe  went  to  bed  that  evening,  fhe  waa  fiid* 
deply  feiaed  with  a  prodigious  bead-ach,  and  TCfore  a  lurgeon 
(coula  be  had  to  breathe  a  vein,  fhe  died  in  half  an  hoar  afer 
the  fit. 

Upon  opening  her,  there  was  not  the  Icafl:  fign  of  ob(lru(^ion 
in  the  liver,  only  it  was  fonieihing  large,  caufing  a  more  than 
ordinary  tcnUon  in  the  Hypochondriumj  there  was  no  gall 
either  in  the  gall  bladder,  which  was  very  much  contraded,  or 
in  t}ie  biliary  velTelsin  the  Iivcr;  only  in  the  blaclder, there 
were  found  fourteen  concretions,  mpft  of  which  were  in  bulk 
eqtjal  to  a  pea,  two  or  three  were  a  liftle  ]ar?:^er,  of  a  flat 
round,  externally  black  and  finooth,  and  after  beins:^  little 
exnofed  to  the  air,  they  refemblcd  !Bezoar  j  at  firlt  view  they 
Appeared  like  a?netic  pills  j  they  were  internally  yellowi(h,  and 
calily  friible,  with  iomething  of  a  cavity  in  the  middle  :  The 
jfpleeii  in  like  manner  appeared  Ibund,  bat,  hkt  the  iirer»  k 
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krgcr  than  ordioary  j  the  Tancreas  gave  no  fi^ns  of  ob- 
ftrttSions^  the  kidneys  were  free  both  of  gravel  and  itone,  tho^ 
the  patient  t^id  fomc  fufpicion  of  them  from  a  pain  ia'that 
re^on;  the  Uterus  was  in  a  iiatiual  flatCp  the*  the  fymptomi^ 
under  which  ihe  laboured,  are  ttiuatly  afcribedto  AkztPUcusi 
On  the  right  fide«  fer  four  fingers  breadth*  the  Ifing^  firmljr 
adhered  to  the  Vkurui  and  they  were  in  ieveral  places^  elpe* 
cially  hefe  and  therei  about  the  cd||iia  of  the  lobes,  fo  black» 
Ifaat  they  feemed  to  tead  to  a  mortification:  iThe  heart  was 
ibnnd^  and  what  is  remarkable,  its  baie  was  fbmifhed  with  a 
great  quantity  of  fat,  tho'  the  reft  of  her  body  was  much 
emaciated:  Upon  opening  the  fcull,  the  blood  veffels,  which 
creep  over  the  Meninges,  cfpcciaily  the  Tia  Akter^  of  the 
right  lobe  of  the  brain  were  very  turgid  j  upon  cutting  tliofe 
vcflels  of  that  fide  of  the  brain,  where  the  patient  felt  her 
pain,  there  iffued  out  a  great  quantity  of  ferous  blood,  after 
draining  which,  and  opening  up  the  fubftance  of  the  braiu» 
there  appeared  a  large  concretion  of  grumous  blood,  weighing 
•nearly  an  ounce  and  a  half,  but  there  was  no  effufion  of  blood 
either  into  the  ventricles,  or  any  where  elfc  between  the  mem- 
branes ^  neither  was  the  left  lobe  or  its  veEcls  very  turgid; 
Both  the  Cerebrum  and  drebeUm  after  they  had  been  taken 
out  of  the  {bull  and  freed,  as  much  as  poffible,  of  fuperfluous 
blood  weighed  a  pounds  and  14  ounces  amdbpois. 

Exferimntsfor  trpngthe  Force  of  great  Gunsj  by  Mr.  Greaves. 

PhiL  Tranf.       172.  p.  lopo. 

AT  100  yards  diftance  from  the  platform  for  great  ordnadee 
at  iVoohokb,  there  were  diree  bott^  raifed,  .one  behind 
dicdther^  the  fpacc  between  the  firft  and  (econd  butt  was  14 
yards;  between  the fecond  and  third,  eight;  the  thicknefs  of 
each  butt  was  19  inches;  whereof  13  were  of  beams  of  niafly  ' 
oak  faflcned  in  the  ground,  and  fct  foclofc,  that  they  touched 
each  other;  on  each  fide  there  were  planks  of  oak,  each 
th  rcc  inches  thick,  and  tbcib  were  joined  clofe,  and  fallencd 
on  both  fides  with  iron  bolts,  and  ftrong  wooden  pins;  and  on 
the  back,  at  the  ends  and  middle  there  were  three  braces  of 
elm,  a  foot  in  breadth,  and  five  inches  thick. 

The  firft  experiment  was  made  with  an  iron  demi-cannon, 
having  a  cylinder-bore  of  5500 //^.w^'pbt,  the  bullet  -.^  poujids 
oi  iron,  the  powder  10  pounds,  which  pierced  rhe  two  hi  it  butts, 
and  ftuck  m  the  thirds  lo  as  that  the  ball  was  almoit  quite 
within^  but  th^  timber  was  neither  (liivered,  nor  fcarce  Iplic,  and 

X  X  2  the 


L  iyuu-cd  by  Google 


348         M  E  M  O  I  R  S  ^ 

the  butis  did  not  feel  wafm^  it  produced  the  like  effeGt^  when 
charged  with  p  Ub. «  al&t  when  with  8  //^.  of  powder:  Tks 
fecond  experiment  was  with  tn  kon  demi<aiinoii»  having  z 
taper  borci  and  being  3^00  Rb-  in  weight,  and  foor  inuuSi 
longer  than  th^  fermerf  the  iron  bullet  was      Hb^  and  tht 
Mwder  7       which  in  three  triak  leemed  to  have  the  fam^ 
force  with  the  firfl:  One  of  the  fhot^  piercing  the  fecond 
butt,  and  lighting  near  the  edge  of  the  middle  brace  of  elm.^ 
tore  It,  but  by  its  yielding,  the  bullet  glanced  afidc  off  the 
third  butt,  and  entred  into  the  earth:  The  third  experiment 
was  with  a  whole  culverin  in  brafs  of  3550  Hk.  in  weight,  11 
foot  I  inch  in  length,  with  a  taper  bore 5  the  iron  bullet  was 
.  18  pound  in  weighty  the  powder  in  the  ndl  trial  was  10  Hk 
in  the  fecond  9,  in  the  third  8,  which  laft  proportion  did  the 
bcft  execution,  and  paflcd  thro*  the  two  firfl  butts,  enrring 
gently  into  the  third,  which  the  former  two  only  touched :  The 
iounh  experiment  was  made  with  a  whole  culverin  in  brafi^ 
with  this  mark  3580,  being  10  foot  long,  and  not^ery  thick  in 
the  breech  5  the  tirft  fhot  with  9       of  powder,  18  tik.  of 
iron  ballet,  pa£fcd  thro'  the  three  btitts,  and  entered  one  ibot 
into  the  ground ;  it  pafied  by  the  joints  of  the  timber,  two 
planks  being  beat  down  before  5  the  fecond  flxot  with  8  Hk* 
powder  pa0ed  thro'  two  butts,  and  grazed  between  them  3  Ofc 
third  with  8  lib,  pafled  two  butts  and  feven  inehes  into  du» 
thirds  but  the.firft  batt       much  battered  before,  wher^it 
entred^  the  fourth  /hot  pafied  with  8  Uk  powder,  two  butts, 
and  m  both  butts  thro*  the  middle  of  a  mafTy  ftrong  beam, 
below,  that  had  not  been  battered :  The  fifth  experiment  was 
with  an  iron  demi  culverin  having  9  lil/.  bullet  in  iron,  and  4. 
lit/,  powder^  this  paiTed  one  butr,  which  was  not  torn  before, 
and  entred  the  lecond :  This  demi-culvcrm  was  fhot  eight 
times,  as  faft  as  it  could  be  charged  with  powder  and  the  iron 
bullet,  and  yet  it  was  but  fcarccly  lukewarm  at  the  breech,  a 
litrle  more  than  lb  in  the  middle,  and  warmeil  at  the  muzzle, 
which  yet  was  icarcely  fo  hot  as  one's  hand  :  The  fixih  cxpe- 
rinjcnt  was  with  a  brafs  dcmi-culvenn,  u  hoie  breech  was  i  3  f 
inches  and  mouth  9  f  by  a  calliper  compares  5  the  firlt  Ihor, 
with  4  //^.  powder,  9  //^.  iron4}ullet,  pafTed  2  butts  5  the 
Second  ihot,  with  3  //^.  powder,  pafTed  aknoft  1  butts  $  this 

S roved  to  be  the  beft  ihot,  becaufc  the  timbers  wm  the 
rpngeft. 
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made,  can  prove  that  this  Lough  hath  really  the  quafit3r 
af  petrify ii^  Wood,  or  |hat  itt  water  Horh  in  any  manner  pro*- 
motc  the  petrification;  on  the  contrary,  he  was  credibly 
informed,  that  two  holly  flakes,  a  wood  that  all  aj^ree  will 
feoneft  petrify  in  this  Lougby  had  been  iluck  for  lo  years  in 
two  feveral  places  of  the  Lottgb  3  and  yet  that  part  of  the  iUkc, 
which  for  lo  long  a  time  had  been  wa(hed  by  the  watcfr 
remained  without  any  petrification,   or  the  leaft  advances 
towards  it:  It  is  faid  indeed,  that  the  water  hath  this  virtue, 
efpecully  about  thole  places,  where  the  ^lick  Water  dif- 
okarges  itfelf  into  the  lake  ^  but  it  iecms  evident  from  the  verf 
aatvMre>of  liquid  bodies,  that  any  virtue  received  in  one  pait 
WvaA  Mc^aUly  be  diffufed  t)ir(>'  the  whole,  ac  leaft  in  foni6 
de)|roe  5  ind  therefore  thm  is  g(X>d  te§&m  t»  beliete,  thai 
dio  water  is  whotlf  deftitate  of  this  petrifviiif  ^titKtys  Botl 
that  this  virti^  is  certainly,  if  not  only,  in  the  mand  o«  fiii^ 
Mr*  Snri^h  j«i48^       ^^^^  re^ons|iW«#  that  tbevc  ztcvsmof 
ftwwti  iptf lied  up  daily^  •fpecialfy  at  the  brcakiing  up  of  Ubi^ 
sround,  wkiok  cannoc  pf^bl]f»  te  tbottght  ta  be  cacvMt 
tttilier;  they  ate  eften  fftuod  in  great 'mtmbers  at  two ttiiks 
diflaMwc  ftobi  the  Lottgh^  tcXiwk  farthePi  and  very  deep  i»  tk« 

fround^  af^ he  macfe4ibly  in&nned,  tlutt  aftimpot  a  t«ec^ 
og  cut  groutsd  at  a  finatt  diftance  froiO'  liiie  ZougJb,  waa 
found  to  be  petrified^  the  roots  and  all  were  ilone,  entirely 
refembling  thofc  ftoncs,  that  are  ordinarily  found,  and  pto  by 
the  name  of  Zou^b-neiagh  Hones  ^  and  that  thcic  iTones  were  unce 
wood,  is  very  certain;  for  they  burn,  cleave,  and  cut  with  a 
knife,  tho'  not  fo  cafily  as  other  wood  5  and  fJlnHzs  of  this  flone 
thrown  into  the  fire,  emit  a  fragrant  fracllr  It  is  obferved,  that 
not  only  holly,  but  aHboak,  and  feme  other  wood,  has  been 
petrified  about  this  Lotf^r^b,  and  in  the  adjacent  foil ;  becaufo 
fbnic  fiiliermen  h-id  found  buried,  in  the  n>ud  of  this  LougPj^ 
great  trees  with  their  roots  and  branches  petrified,  and  i'omo 
of  that  bignefs,  that  they  could  Icarcely  be  drawn  by  a  tean% 
of  oxeti^  and  from  their  bulk  they  were  thoju^t  to  be  oak, 
M  trecf  in  that  country,  theft  excepted,  growing  to  that  p90« 
digious  bs^efa^  at  leaft^  sc  is  certain,  thait  holly  never  dona » 
The  bark  is  imer  fband  pcctifiedi  but  often  fomewhat  lofceii 
about  the  floBe« 
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A  periodical  Convulfionj  by  Dr.  Will.  Cole.   Phil.  TranC 
147.  p.  1 1 13.   'Ir^Mfiatei  from  the  Latin. 

A Lady  of  wit  and  beauty,  who  applied  herfelf  very  clofeljf 
to  ber  domeftic  aflBan,  bad  enjoyed  a  Iband  ftate  ot 
bealth  (or  feveial  yearsi  tho*  ihe  had  beeh  the  mother  of  many 
children  ^  but  at  laft,  about  the  middle  of  her  pregnancy,  /he 
fell  into  hyfteric  fits,  which,  tho*  then  yielding  to  mcdiciliesy 
recurred  at  times,  tho*  not  with  that  frequency  j  i>eing  near  her 
time,  fhe  happened,  on  fonie  extraordinary  occafion,  to  ilir 
about  more  than  was  fitting  ^  next  day  her  pangs,  which  were 
poffibly  haftened,  came  on,  with  a  great  flux  of  blood,  and 
without  any  appearance  of  a  Fcetus^  till,  her  flrength  being 
exhaufted  by  the  lofs  of  a  great  deal  of  blood,  the  adiitants  began 
to  defpair  of  her  life^  but  reviving  again,  and  being  delivered 
of  a  dead  child,  in  a  little  time  fhefell  into  convulfions,  which, 
in  fpite  of  all  the  medicines  that  were  ufcd,  obftinately  afflifted 
her,  tho'  at  intervals,  for  feveral  months;  afterwards  fhe 
became  a  little  better,  tho*  not  entirely  freed  from  the  above* 
mentioned  fymptomt^  which,  at  length  encreafine,  did  not,  as 
ftrmerly,  leiae  her  m  uncertain  fits  5  but  attacEed  her»  firft, 
in  tertian,  then  c[uartan,  and  not  lonft  after  that,  in  qumtan 

Sriods,  that     in  which  four  entire  days  intervened  beMFeen 
»  beginning  of  each  jaroxifin,  and  that  with  the  greateft 
cxaCfaieis  pomble:  The  nts  came  on  with  yawning,  ihudderingf 
tnd  a  great  diichargc  of  litupid  urine  $  whilft  t&  oattent  wae 
in  th^  convttlfionf,  the  amihmts  were  obliged  to  lay  bold  of' 
her  hands,  elie  /he  would  tear  her  face  and  doaths,  and 
deprived  both  of  fenfe  and  fpeech,  (he  would -atlenipt  to 
bite  the  hands  of  the  by-ftanders^  after  continuing  in  theie 
convullions  for  an  hour  or  two,  and  after  a  plentiful  difcharge 
at  feveral  times  of  limpid  urine,  the  paroxyfm  would  vaniHi 
by  degrees,  and  fhe  would  fall  a-fleep,  and  that  for  many 
hours,  and  at  lall  come  to  hcrfelf  again,  without  being  fcnfiblc 
of  what  paflcd;  for  the  three  other  days,  tho'  freed  from  the 
fit,  fhe  would  be  fo  very  weak,  that  Die  could  fcarccly  rile  or 
walk  without  help:  The  cure  was  attempted  with  the  tcfla- 
ccous  powders  and  fpirit  of  hartlhorn,  tne  indication  bcmg 
taken  from  that  protulion  of  urine,  and  the  affeftions  of  the 
nervous  fyfiem  ^  which  argued,  that  a  confidcrable  ^cor  was 
communicated  to  the  blood  and  nervous  juice  ^  but  the  pa- 
roxyfins  continuing  obilinate,  not  with  (landing  thefe  mcdicineSi 
apd  returning  reg^larly,  Dr.  Cok  bethought  iiimfelf  of  treatii^ 

them 
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them  in  the  fame  manner  as  thofe  of  intermitting  fevers,  fincc 
the  periods  were  lb  regular,  tho'  they  had  not  that  degree  of 
best  which  commonly  accompanies  the  latter^  befides»  tho'all 
intermitting  feveis,  properly  fi>  called,  have  not  the  fame 
degree  of  heat,  yet  they  may  all  be  cured  by  the  bark  $  he 
.  relolved  therefore  to  makeufe  of  this  famed  fpecific,  at  intervals 
exhibiting  alio  the  above-mentioned 'medicines  ^  and  the  event 
wa«,  diat  after  adminiftrisg  two  or  three  dofes  of  the  bark 
beftre  as  many  paroxyfms,  me  fits  became  ienfibly  miUer,  and 
by  continuing  the  ule  thereof  they  entirely  Ttnilhed,  and  never 
aner  recorrra. 

jtttother  perioUca^  Convulfion;  hy  ^Dr.  Will.  Cole.  Phil 
Traaf.  N**  174.  p.  1115.   ^ranjktedfrm  the  Latin* 

OfOtby  Cook^  a  widow  of  60  years  of  age,  who  kept  a  * 
coffce-houle  at  Worcefter^  was  for  30  years  affii<5led  with  . 
epileptic  fits,  which  firft  appeared  the  third  day  after  fhe  was 
married^  and  tho*  often  recurring  in  the  beginning  of  the  ' 
difeafe,  yet  they  obfcrved  no  regular  period ;  The  fit  would 
come  fo  fuddenly  upon  her,  that  tho'  fhe  leemcd  to  herfelf  and 
others  to  be  in  perfe6l  health,  yet  fhe  would  be  ftruck  down 
to  the  ground  in  a  moment,  and  be  deprived  of  her  fenfcs  5  in 
which  condition  continuing  for  fome  minutes,  as  if  /he  were 
dead,  and  without  any  convulfioas,  ihe  would  at  length  come 
to  herfelf  again:  Aitier  Ibme  months,  about  new  and  full 
moon,  the  paroxyfins  would  ieize  her  very  often  a  day,  and  . 
recurr  after  two  or  three  days,  and  the  reft  of  the  moon  fhe 
would  be  well  in  health :  In  a  few  months  more,  the  fits, 
which  formerly  obferved  the  period  nearly  of  two  weeks,  would 
at  length  return  twice  a  week,  but  at  unequal  intervaJs, 
ithurfday  and  Friday:  A  little  after  flie  was  married,  fhe 
proved  widi  child,  and  wat  delivered  at  the  ufual  time  5  but 
shortly  after,  the  child  died  epileptic,  as'  did  alfo  aiecond:  And 
the',  after  this,  fhe  bore  feveral  children  of  both  (exes,  yet  none 
of  them  had  any  of  thefe  fits :  In  this  manner  fhe  was  affli6led 
for  about  three  years,  tho'  fhe  had  tried  feveral  medicines,  till 
the  paroxyfms  at  length  difappeared  by  means  of  fome  quack* 
prefcripiion,  nor  did  they  recurr  again  for  fome  months 5  but 
by  a  fright,  the  difeale,  which  was  rather  palliated  than 
thoroughly  removed,  broke  out  a-ncw^  after  which  fhe  had 
recourfe  to  the  fame  remedy,  but  without  fuccefs;  neverthc- 
lefs  fhe  was  a  lecond  time  cured  by  Dr.  JohnfoiU  and  fhe 
ymtiaucd  wcU  in  health  till  the  ^ous  batdf  at  Worcejier  in 
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i<j  s  T ,  whcfn  Crtmmel  took  the  town,  and  death  and  horror 
racing  every  where,  /he  fhared  in  the  common  conder nation  5 
Upon  which  her  pa r ox y Cms  recurred  again;  being  at  firA  irre- 
,  glllar  and  frequent,  by  decrees  they  returned  to  their  old 
period^  all  the  medicines  preicribed  her  proved  ineffectual  j 
lifter  her  fits  hid  continacd  to  recurr  in  this  manner  for  two 
yourt,  at  length  by  a  new  fright  cfacy  changed  their  period, 
firft  comii:^  upon  her  twice  a  wee)c,  and  at  laft  on  Sunifif  only 
ever  after,  in  the  feUowuig  manner;  "Tbwrfi^  c^^ng  Ihie 
would  begin  to  have  a  pain  in  the  FerteXt  with  a  throbbing 
pain  about  the  region  ot  the  Os  Sacrum,  which,  on  Friday 
creeping  up  gradually  higher^  would  poflefttbe  middle  of  t{ie 
back$  Satmrday  evening  it  wtMild  become  more  violdhti  nuil 
be  aceompanied  wii^  exocffive  thirft5     ^     lioura  after  (he 
was  gone  to  bed,  it  would  cocreaCe  awl  afi:end  to  the  fliouI3€li» 
and  men  Aie  durft  not  (b  much  as  ftir  her  bodv,  elfe  (he  wotiM 
be  in  danger  of  bringing  a  raore  fcvere  nt  upon  her,  and 
that  fome  hours  before  its  wonted  time  5  thisevening,  on  account 
of  her  CKceflive  head-ach  fhe  could  Ueep  but  little,  and  in  the 
morning  the  pain  would  change  to  a  dilorderly  drowfinefs,  on 
which  account  ihe  would  be  obliged  to  keep  her  bed  all 
Sunday u  is  true  fhe  flept  in  the  morning,  but  her  Oeep  was  ' 
broken,  and  fomctimes  waking  fhe  would  call  for  drink,  after 
which  Hxe  would  fall  a-flecp  again;  about  iz  o'clock,  if  flic 
did  not  wake  of  herf^f,  /lie  would  be  waked  by  the  by-llandcrs, 
and  made  to  tak^  meat;  hitherto  ihe  would  be  perfe^lly 
leniible  of  what  pa^Ted^  after  this,  falling  immediately  a-fleepi 
unlefs  you  rather  chuie  to  call  it  a  Torpor  or  numboefs^^  for  ihe 
could  neither  be  waked,  nor  was  /he  ieafible  of  any  thing  ^  and 
frequently  toffing  her  body  a-bed»  ihie  woiJd  continue  in  this 
condition  till  a&ut  fix  in  th^  evening;  then  (be  would.be 
ieized  with  internittiog  coovulfiona  for  five  boars^  at  firft  moie 
I^Atle,  till  about  11  o^ock,  whm  they  became  very  ▼ioleat; 
m  the  intervals  of  which  fhe  wOuM j^eedily  fwalW  ak^  'te, 
when  in  her  ienfes,  flie  would  di(charge  tho^o  about  her  to 
give  her  any  (biall  drink  in  the  fit^  becaufe  ihe  complained 
that  it  affefted  her  ftomach;  after  eleven  fhe  would  recover 
the  ufe  of  her  fenfes,  but  pais  the  remaining  part  of  the  night 
in  rcftlcis  toilmp^  Mofiday  morning  about  9  o'clock  flic  would 
get  up,  but  all  the  day  complain  of  aches  over  her  whole 
body  j  and  tho'  fhe  couid  with  freedom  enough  go  up  and  down  . 
the  houfe,  and  fervc  her  cuftomers  with  coffee,  yer  flie  would 
complain  of  a  iUfiiciji  iu  h^r.  joints^  .and. an  unfitnefs  for 
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motibn^"  ^hick  notwithifauidi|)|g  .woul^  «re^  off  by  the  gentle 
flutnbers  of  the  enfuing  night,  yet  without  any  fenlible  or 
critical  evacuation  by  (wear,  urine,  or  any  other  way  5  and  ^ 
after  a  refpite  of  two  or  three  days  the  lame  fymptoms  would 
return :  She  had  for  a  long  time  entertained  a  tancy,  that  if 
Ihc  ftirred  abroad  her  fits  would  immediately  come  upon  her  j 
which  accordingly  happened,  upon  her  being  invited  to  fup  aJ: 
a  neighbour's  houfc,  for  the  piroxv'fm  came  before  its  ulual 
period,  and  proved  very  fevere :  The  famous  ftroaker  Grea- 
tri^y  being  at  Worcefiery  was  brought  to  her  to  try  what  ftroak- 
ing  could  effeft  in  fo  uncommon  a  cafe  j  of  which,  when  fliC' 
was  apprifed,  without  fb  much  as  feeing  him,  Ihe  fell  into  % 
very  violent  fit,  which  continued  for  feven  days;  In \  qom^ift 
of  many  yws  illnefs,  her  intellefluals  and  other  animal 
fiiOj^ion^  were  not  lenfibly  a£fe£led,  but  /he  difpatcHe4  Iji^^x 
fthiily  affairs,  with      Oiuch  dexterity,  confiderin^  her 
^  if  fhe  had  been  )n  perfefl  healthy  Itnd  fhe  ^a^iq  si,  yppy 
^o<;kl  plight  of  body,  and  of  ^  florid  cdt^pjiesdo^  .  .  '  - 

W^Caufe  of  Winds,  and  of  the  Cba)}ge      Weather^,  igj?  i5r. 
Qeo.  Garden.   Phil.  Tranli.N*'  175.  p,  114ft 

^Tr^HERE  are  eoiitlnurfc^crly  wW»  .«^^  t;hc  ZiV;^, 
'  Jft  whiA  they  c^^ll  breezes  5  xhe^^iti  th^ '^anitfrdsy  ip 
grtiijjgto  the  IVeft'Jndfes  fti!  (buthward^from.4Jijpj/X  along  the 
QQW  "ol^^  t4f^icai  till  they  are  beycm^;  tlie'.  irppic  of  CanceKt 
within  20  degrees  of  the  Line^  where  they  gcner^tlly  meet 
with'  an  eafterly  wind,  and  then  they  fail  on  weftward  with  4 
full  wind,  without  fliifting  their  fails  in  the  whole  voyage 5 
a;id  this  they  give  as  the  reafon,  why  the  voyage  frorn  Spairi 
tp  the  Wejl-Indies  is  /hotter,  eafier,  and  more  certain,  thin  that 
homewards;  in  the  Soutb-Sea  tX^^q^  gc^ing  from  Ne^ Spain  oji 
^eru  to  the  TbilippineSy  or  Cblnay  the  voyage  is  eafy,  failing 
alwavs  from  cafl:  to  weft  near  the  Line-,  where  the  eaftcrly 
winds  blow  right  a-ftern:  Acopd  relates,  that  in  the  yq^ 
J  584,  there  went  a  A.ip  from  Calloa  in  Lima  to  the  'Philip' 
fineSt  which  failed  2700  leagues,  with  a  conftant  breeze,  out 
<^  fight  of  laqdi  and  that  m  two  months  time,  their  cour/q 
I^Qg  alrpoft  under  the  l>i«e:  Now,  thefe  continual  <afterly 
winds  between,  the  tropics^  Dr.  GardfeH  fuppofcs  to  proceed 
Il0Ch6^om  tHe'e4i;t||lV  motiopi  gnd  the  vertical  influence  of  th<|  . 

jn  this  mani^^  99  the  vaft  fluid  and  J^t^er^  wherciii 
f^e  earth  floats  in  it8.anntial  motion,  fhbves  forwards  with  thq 
l^tb  in  thai  mgt^  (^r  rather  carries  thQ  globe  of  thc.eartli 
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along  with  it ;  jufl  fo  the  atmofphere,  and  a  large  vortex  o 
^ther^  beyond  the  moon,  goes  round  with  the  earth  in  it 
diurnal  inotion»  which  tho*»  according  to  its  diftance  from  the 
earth,  it  may  be  proportionably  flower  in  its  motion*  yet  that 
portion  of  tne  atmofphere,  which  is  neareft  the  earth,  and  fur- 
rbonds  it,  may  be  fuppofed  to  keep  equal  pace  with  the  earth  in 
its  motion  $  and  if  there  were  no  changes  In  the  atmofphere's 

S|ravlty,  it  woutd  always  go  along  with  the  globe  of  the  earth, 
rom  weft  io  eafl,  in  an  uniform  motion,  which  would  be 
wholly  infenfible  td  usj  but' that  portion  of  the  atmdphere. 
Under  the  Zine^  being  extremely  rarified.  its  Q>ring  expanded, 
and  lb  its  gravitv  and  preflure  much  l^fi  than  mat  of  the  neish- 
bouring  parts  ox  the  atmofphere,  and  confequently  uncapable 
of  the  uniform  motion  to  the  eafl,  it  mufr  nceas  be  preiTcd 
weftwards,  and  make  that  continual  breeze  from  cafl  to  weft 
between  the  Tropics:  On  this  fide  the  Tropic^  about  28 or  $0 
degrees,  there  are  to  be  found  conftant  weflerly  winds^  and 
therefore  the  SpaniJJj  fleets  from  the  Wefl-hidics  do  not  return 
the  fame  way  they  went,  but  both  from  'Peru  and  New-Spain 
they  fail  along  the  coaft  northwards,  till  they  touch  at  the 
Havar,tm\n  Cuba^2inA  rendevouzing  there,  they  fail  flill  higher 
without  the  TropicSy  where  immediately  they  meet  with 
weflerly  winds,  which  ferve  them  till  they  come  in  view  of 
the  j4z,oreSy  and  from  thence  t}0  Seville :  In  like  manner  in  the 
South'SeOt  they  who  return  from  the  iPMliPpi>'cs,  ot  China  to 
j^exico,  in  order  to  have  the  weflern  winds,  f  iil  up  a  gt^t 
way,  till  they  conic  right*  aj^ainjll  the  i()ands  of  jipaju  an3 
diicovering  CfiUfornia^  they  return  by  the  coaft  of  NevJ-Spain 
to  the  [H>rt  of  ArapnkOy  fron>  'whence  tbcy  "let  fail  3  fo  that  tho' 
they  fail  eafily  from  eaft  to  weft  io  bofhfeas  within  the  Tropics^ 
.  becaiife  the eafterly  winds  jire  more  (^onftant  there^  yet  returning 
from  weft  'tb  eaft  they  iHuft  feek  the  wcfterly  winds  Without 
the  T'ropicSt  in  the  latiiude  of  27  degrees/  ^ow  the  reifim  of 
Aiis  feems  clearly  d^ducfble  from  the  fermj^r  ^  fcfr  the  pr^flUjt^ 
of  the  air  between  the  ' Tropics  being  contihually  'leis  thaif  that 
of  the  neighbouring  parts  of  the  atmofphere,  and  fo  confequent- 
ly by  them  prelTed  weftwards,  its  motion  from  weft  to  eaft  is 
proportionably  encrcafcd  beyond  that  uniform  motion  it  would 
have,  if  the  whole  atmofphere  were  equally  denfe,  and 
confequently  there  will  blow  a  conftant  wind  from  weft  to  eafl, 
for  fome  degrees  beyond  the  Tropics:  The  eafterly  winds 
between  the  Tropics,  by  what  appears  from  eaftern  voyages 
do  not  blow  conftantly  from  jche  fame  point,  nor  direflly  from 
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the  eaft^  but  for. one  half  of  the, year,  viz.  from  ^pni  to 
N&uemter^  or  thereabouts,  they  come  from  the  fouth-eafr,  and 
lor  the  other  half  of  the  year,  viz*  from  November  to  Jyril^ 
they  blow  from  the   north-caftj  aoJ  thele  are  called  the 
JllonJoonSy  or  trade-winds ;  hence  it  is,  that  they  who  fail  from 
Cbinay  Japayu  Sic.  to  ^amam^  mull  wait  the  northerly 
jMcnfoony  which  falls  between  November  and  April ^  and  thoie 
who  return  from  Hantam^  muft  go  back  again,  when  the 
ibutherly  Monfoon  comes,  which  is  between  jlpril  and  Novem-' 
ker-y  and  the  currents  of  the  feas  are  did  to  obfcrve  the  fame 
motions  and  changes  with  the  winds:  Now  thele  Mo7:foofis 
may  be  cafily  accounted  for  from  what  has  already  been  faid 
about  the  caufe  of  the  continual  eallerly  winds  between  the 
Tropics^  for  fince  the  diminution  of  the  preffure  of  the  air 
under  the  Unct  and  that  of  the  neighbouring  parts  of  the 
atmofphere  caufe  thefe  .  continual  breezes,  if  the  fuo  were 
conftantly  in  the  equino^ial,  it  is  probable  the  wind  would 
always  blow  dire£lly  from  the  caft  3  but  as  he  is  one  half  of  the 
year  on  one  iide  of  the  Zitie^  and  the  other  half  on  the  other, 
there  muft  neceflarily  follow  a  change  of  theie  breesesinto 
ftated  Monfoons^  for  if  we  imagine  the  atmofphere  to  bo 
dmded  into  two  equal  hemifpheres,  by  the  equinodial  plane, 
and  if  the  fun  were  sdways  in  that  plane,  there  would  be  coh- 
ftaotly  an  equal  preffure  from  both  tnefe  hemifpheres  on  the  air 
under  ^  ^ire*  the  biteze  would  be  diredly  from  the  eaft|  but 
when  the  fun  comes  to  be  on  the  north  fide  of  thelZi;;^,  as  far 
as  the  ^ 'opic  of  Cancer^  and  back  again,  there  is  not  an  equal 
balance,  but  the  preffure  of  the  fouthern  hcmifphere  of  the  air 
mull  needs  be  grcatcll,  and  confcqucntly  the  breeze  muft 
blow  all  that  fcafon  from  the  foutn-eailj  and  when  the  lua 
returns  agiin  to  the  fouthward  of  the  as  far  as  Capricorrr^ 

and  back  again,  the  prclTure  of  the  northern  hcnufphcre  muft 
neceiiarily  preponderate,  and  make  the  wind  blow  all  that 
half  year  from  the  north-eaftj  and  this  fccms  to  agree  very 
well  wirh  experience;  for  their  northern  Movfooris  are  in  our 
winter  lealon,  when  the  fun  is  in  the  fouthern  iigns  5  and  their 
fouthern  ones  in  our  fummer,  when  he  is  in  the  northern  fignsi 
The  rivers  of  Indus  2,x\d  Ganges y  where  they  enter  the  ocean, 
do  contain  between  them  a  large  'Penihjula,  which  is  divided 
ia  the  middle  by  a  ridge  of  high  hills,  called  the  Gat^y  which 
run  along  from  eaft  to  weft,  quite  ro  cape  Como?'in ;  on  the  one 
fide  is  Maiakart  and  on  the  other  Cormandel-^  on  the  Malabar 
fide,  between  that  ridge  of  mountains  and  the  iea,  it  is  fummer 
from  September  to  Aprils  in  all  whicb  time  there  i«  always  > 
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cleur  (ley,  without  once  raining,  or  at  letft  very  Htlle  j  iHllie 
other  fide  the  hills  on  the  cualT:  of  Coromandch  it  i^Atth* 
fame  time  their  wrmer ,  every  day  and  night  yielding  abundance 
of  rain;  and  from  Apnl  to  September ^  it  is  on  the  Makl/ar 
fid«  their  winter,  and  on  the  other  fide  their  fummerj  fot^ai 
ki  litrle  more  rh:in  20  leagues  journey  in  feme  place*,  is 
where  they  crofs  the  hills  to  St.  nomaSy  on  the  one  hde  of  the  j 
hills  you  afccnd  wirh  a  fair  fummer,  on  the  other  youd^lcend 
with  a  flormy  winter:  Thelil^e  is  iaid  to  happen  at  capci^tf*  , 
ZHilgate  in  Arabia -j  and  Dr.  Irapham  relates  the  fame  of 
Jamaica^  intimating  that  there  is  a  ndgc  of  hill  ?  runnine!  from 
caft  to  weft  thro'  tJie  middle  of  the  ifland,  and  that  the  plan- 
tations on  the  fouth  fide  of  thefe  hilk  have  from  November  to  j 
«^r#/,  a  continual  lutnmer,  whilft  thofe  on  the  lionh  fide 
liave  is'conftant  a  winter^  atid  on  the  contrary,  from  Jffil^ 
Tfevember:  From  thcfe  and  fuch  like  accounts  it  fccms  evident, 
tkikt  ^.bare  diminution  of  the  gravity  of  the  atmofphetc  will 
Hot  caufe  rain,  hm  that  there  is  alfo  iie<efikry»  either  *  fiiddea 
change  of  wtnds»  or  a  ridge  ofhills  to  meet  tht  cottetil'Of  -  Ac 
tiir  and  vapours,  whereby  the  parttcks  of  tfae  vaponr^^irty  be 

.  ittmh  h>gether,  Itnd  To  fall  ^wn  in  rain  5  and  iieiice  ttiii 
fhftt  wfailft  the  winif  Mows'  from  the  nol^h^ft*  irf^).  (torn 
Jhl^emhet  xx>  Mrih  there' are  contiiittal  ratm  hi  the  iwiAerly 
{Oliiifaftiohs  or^mt^iV^,  aiklon  the  coaft  6f  Cbf^MMMittthe 
JBaft'JfidicS',  bccaufe  the  vmi^s  beat  againft  that  fid^tf  Ac  1 
hilhy  and  lb  there  is  fair  weather  on  the  other  fiAt^Aws  : 
bein*»  no  winds  to  accnmuhite  the  vapours  111  Al^klbsfy  airf  , 
fhe  ibutherly  plantations  of  Jamaira .  But  in  the  foathcrly  I 
-MoHj'oon ^iz.  from  Jlpril  xo  JSQvember'^  jlldkbar 
the  foutherly  plantations  of  Jamaica  have  floods  of  nit», 
the  Wind  beating  againft  that  fide  of  the  hills,   whilft  in 
Coromaridel  and  the  other  fide  of  Jamaica,  there  is  fair  and 
clear  weather :  The  maps  make  thofe  mountains  of  Gatce  run  • 
fouth  and  north  5  andiffo,  the  J'^/Vcc'^/i  m-jfl  blow  from  other  ; 
ipoints,  by  rtaibn  of  the  neighbouring  countries  and  iflands,  or 
felfc  this  is  not  the  true  cauie  of  theie  fcaifons  :  Thisaifo  fervcs 
to  clear  up  the  peculiarity  of  fcafons  in  'Peru  beyond  any 
other  parts  of  rhc  earth,  aiKl>fecms  to  be  affigned  by  Acop, 

f  as  the  caulc  of  it;  ^P^rzf  runs  along  from  the  Ziw  fouthwards 
about' 1000  leagues  5  it  is  laid  to  be  divided  into  three  parts, 
longhand  narrow,  called  IJams,  Sierras  and  Andes tfee  Xfe- 
jfyai-or  )fkin»  run  along  the  S^uth-Sea  coaft ;  the  ^trr^  ^" 
htlU  with  fome  vallicsj  and  the  Mies  are  fteep  and  crj^y 
tuottiitains^  the  Hems  %xti  generally  about  io  leagues  m 
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breadtb>  io  fi>mc  ptm'Ieft  and  in  others  more;  the  Sierras 
are  about  !ea|[uei'  in  bfeadtfr;  the  Andes  as  much,  and 
fomcfirow  more,  fometimes  fcfij  they  run  in  length  from  north 
to  fouch,  and  in  breadth  from  caA  to  weft:  Thelu  parts  of  the 
frotl<ia.re  fxid  to  have  thcfc  things  remarkable :  viz.  r.  All 
along  the  coaft  in  the  Llanos,  it  blows  continually  with  otjc 
imly  wind,  which  is  fouth  and  foUth-weft,  contrary  to  that 
whjch.uiual!y  blows  under  the  Torrid  Zone,  2.  It  never  rains, 
thunders,  fnow«,  nor  hails  in  all  this  coaft,  the'  there  falls 
ibmretimc*  a  ftii«U  dew.  a.  Upon  the  j4ftdes  if  rains  ainioft 
continually,  tho'  it  be  at  fometimes  more  clear  than  at  othcf 
times.  4.  In  the  .terras,  which  he  between  both  thcfe  en- 
trenies,  ic  rams  from  September  to  Aprils  but  in  the  other 
lesions  it  isdeaurer^  which  is  when  the  fan  is  farthcft  oS^  and 
the  contrary  iihcn  neareil  t  biow  the  reaioB  fecms  to.be;  the 
eaAerly  breezc%  which  blow  conftantly  under  th«  Lim^  being 
ftit^pped  in.  dieMr  cottrfe  by  the  Sierras  woA  Andes^  and  yet  tb^ 
fiutte  bfceaes  beiog  tabe  fimnd  in  the  Somb-Scabcy^nd  P^rtt^ 
as  appears  by  the  eafy  troyafics  from  'Peru  to  the  ^hlippimSf  % 
cimpm  flf  mnd  blows'  fiooa-Ae  fonth  on  the  plains  of  Vtfu  ta 
fijppty  dio  eafterly  bceait  in  tfatf  Smh  Sia\  and  thcne  being 
iM  cne  eanftant  gate  in  .thafe  plains  and  no  contrary!  wi^fap 
«ar  hiHa'  to  bear  npon,  this  ftetna  to  be  the  rcafon  why.  tha  va- 
fmoraate  nevvror  veay  fiddctta  dtimi  tog^ifcier  into  rain  ;  and 
riie  Abides  being  it^aiaoy  pkces  perliaps  athft^  as  1^  vapours 
afcend  *n  the  bk^heft  degree- of  thd  gravity  at  the  attnofphere, 
this  may  probably  be  the  reafon,  why  the  cafterly  breeze  beat- 
ing conftanflv  a^Jainft  thefe  hills  caufe  rains  uoon  them  at  ali 
fcAioits  of  the  year;  and  the  Sierras  being,  it  ieems,  lower 
than  the  AndtSy  therefore  from  September  to  Aprtly  when  the 
fan  is  neareft,  and  fa  the  gravity  of  the  atmoiphcre  Icls,  and 
the  vapours  lower,  they  are  driven  a^ainft  the  Sierras  and  form 
rain:  The  caufcs  of  thofe  particular,  various,  uncertain  and 
inconil  mt  wind^,  which  blow  without  the  Tropics,  and  that 
moft  frcv]ijcntly  in  mountainous  countries  and  more  leldom  in 
^reat  plains,  as  Poland,  cannot  ea^jy  be  conjedured$  but 
thole  general  whids,  which  ufually  fall  out  every  where  about 
the  two  equinoxes,  feem  to  proeced  from  ibme  general  caufe, 
^nd  this  Dr.  GarJen^ukes  to  bethe  changjb  of  the  Monfoons^ 
and  trade-winds^  about  thefe  times  betwetn  the  'tropics ;  fer 
eboat  thefe  (eaians,  there  muft  be  a  change  iof  the  balance  of 
the  atmoiphcrei  whash  naift  produce  ft«s  winds  over  all  die 
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The  ColkSion  of  Sccants^  and  the  true  divifm  cf  the  Meri- 
dian in  the  Sea-chart  $  by  fDr.  Wallis.  Fhil«  TranC 
N**  I7tf.  p.  1 193. 

O  begin  with  the  general  preparation  5  i.  Becaufe  curves 
'   arc  not  fo  eafily  managed  as  ftrcight  lines  ^  the  ancients, 
when  they  took  intu  coniidcration  figures  terminated,  at  leaft 
on  one  fioe  by  a  curve,  cither  convex  or  concave  3  as  A  F  K  E 
Fig.  9  and  10.  Plate  IX.  often  made  ule  of  fome  iuch  expe- 
dient as  the  following  5  viz.  by  parallel  ftreight  lines  as  A  F,  j 
BG,  C  H,  ^'C.  at  equal  or  unequal  diftances,  as  there  was  ' 
occafion,  they  divided  it  into  io  manv  fcgments  at  pleaAire^  j 
thefe  legments  were  fo  many,  lefs  by  one,  as  the  numbers  i 
of  thofc  parallels ;  to  each  of  thefe  parallels,  Icfs  by  one,  | 
Acy  fitted  parallelograms  of  fuch  breadths,  as  were  the  inter-  I 
▼als,  equal  or  unequal,  between  each  of  them  refpe£llvcly, 
and  the  next  following^  which  formed  an  adicfiocd  figure 
c6iifiilingof  thefe  parallelograms^  and  if  they  began  with  the 
greateft,  and  therefore  needled  the  leaft,  fuch  fisure  wat 
cucum&ribed,  as  Fig.  9.  and  therefiue  bigger  than  ueciirvi- 
lineaf  propofed^  if  with  the  leaft,  negledine  the  greateft,  the 
figure  was  inicribed,  as  Fi^  ic  and  thecctore  le&thaa  that 
propoftd|  but  as  the  number  of  fegments  was  eocireaicd,  and 
meicbjr  weir  brvadthi  dimimihed,  the  difieicnce  of  the  cir- 
cumlcribedfinooitheiiiicribed,  and  coofequently  of  either  from 
that  prbpofed,  did  contiauidly  decreale,  lb  aa  at  laft  to  be  kfi 
than  any  aiTi^ned^  on  which  they  troiuided  their  method  of 
exhauitions^  m  cafes  wherein  the  breadth  of  the  parallelo- 
grams, or  intervals  of  the  parallels  is  not  to  be  considered,  but 
their  length  only  ■  or,  which  is  much  the  fame,  where  the  in- 
tervals are  all  tiic  lame,  and  each  reputed  ~  i  3  Archimedes^ 
inftead  ot  infcribcd  and  circunilcnbcd  figures,  ufcd  to  fay,  alt 
except  the  great t'Jl^  and  all  euep  the  kajL 

The  particular  cale  follows  5  tho'  it  be  well  known,  that,  in 
the  ten  e (trial  globe,  all  the  meridians  meet  at  the  pole,  as  i 
E  P,  K  P  Fig.  1  r.  whereby  the  parallels  to  the  equator,  as  ' 
they  are  ncurL'r  the  pole,  do  continually  decreafe ;  and  by  this 
means  a  degree  ot  longitude  in  fuch  parallels,  is  Ici's  than  a 
degree  of  longitude  in  the  equator,  or  a  degree  of  latitude; 
and  that,  in  fuch  proportion,  as  is  the  co-iine  of  latitude,  which  1 
is  the  £emiMlia|xieter  of  fuch  parallel,  to  the  radius  of  the 
globe,  or  of  the  o^uator^  yet  it  hath  been  thought  fit,  for 
certain  rca&ns;  to  rept efent  thele  meridiaDS  in  the  ^a^cbarf^ 
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by  parallel  ftreight  lines,  asE/^,  E/>;  whereby  each  parallel' 
to  the  equator,  as  LA,  was  reprefented  in  the  Sea-chart^  as 
I as  equal  to  the  equator  EE,  and  a  degree  of  longitude- 
therein  as  large  as  in  the  equator  5  by  this  means,  eich  degree 
of  longitude  in  fuch  parallels,  was  increafed,  beyond  its  juft 
proportion,  at  fuch  rate  as  the  equator,  or  its  radius,  is  greater 
than  foch  parallel,  or  its  radius  5  .  but  in  the  old  ^a-cbarts^ 
the  degrees  of  latitude  were  reprefented,  as  they  are  in  them-  ' 
felves,  equal  to  each  other,  and  to  thofe  of  the  equator; 
hereby,  amongft  many  other  inconvenieociei,  the  repreienta- 
tion  of  places  'demote  from  the  equator,  was  fo  diitorted  ftl 
thofe  charts,  as  that,  for  inflance,  an  ifland  in  the  latitude  of 
60%  where  the  '  radius  of  the  parallel  is  but  half  fo  great  as 
fhatof  the  equator,  would  ^ve  Its  length,  firdtii'estfiltoweft,  in 
compari&ndt  its  breadth,  fro^^  reprefented  in 

a  double  proportion'  of 'what  it  really  was;  ibr  re^ifying  this 
in  fbme  meafbre,  Mr.  Wright  advifcs,  that  (the  meridians 
remaining  parallel,  as  before)  the  degrees  of  latitude,  remote 
from  t]\c  equator,  fhould  at  each  parallel,  be  protra^ed  in 
like  proportion  with  thofe  of  longitude^  that  is,  as  the  co-fine 
of  latitude,  which  is  the  femi-diameter  of  the  parallel,  to  the 
radius  of  the  globe,  which  is  that  of  the  eqUator,  lb  fhould  a 
degree  of  latitude,  which  is  every  where  equal  to  a  decree  of 
longitude  in  the  equator,  be  to  fuch  degree  of  latitude  fo  pro- 
ttacied,  at  fuch  diftance  from  the  equator,  and  fo  be  repre- 
fented m  tlic  chart ;  that  is,  every  where  in  fuch  proportion,  as 
is  the  rcfpeilive  fccanr,  for  ihch  latitude,  to  the  radiusj  for 
as  the  CO  fine  is  to  the  radius,  fo  is  the  radius  to  the  fecant  of 
the  fame  arch  or  angle ^  as  Fig.  12.  S  f  R  : :  R  fb  that,  by 
this  means,  the  pofition  of  each  parallel  in  the  chart,  fhould 
be  at  fuch  diftance  from  the  ^quatbr,  compared  vi^ith  fo  many 
equinoilial  degrees  or  mihates  J  ^s  are  thofe  of  latitude  )  as  are 
all  th)(  fecants,-  taken  at  tqual  diilances  in  the  arch,  to  fo  many 
times  the  radius :  which  is  equivalent,  as  Mn  WHgbt^  oUenres, 
to  a  projeftion  6t  the'  fphei-e  (  fuppofing  the  ey€  atthe  center  ) 
on  tne  cojicat^e  liirfiice  of  a  cyhnder,  at  right  angles  to  the 

Iilane  of 'Ae  equator^  an4  the  diyifion  of  jmeridtaiis,  repres- 
ented by  the  furface  of  a  cylinder  erefited  bn'the  arch  ^  lati* 
tude  at  ricfat  angles  to  the  plane  of  the* meridian,-  or  a  portion 
thereof;  me  altl^udf  of  fu^h  projeAion,  or  pornon  pf  fuch 
cylindrical  furface,  being,  at  each  point  of  fuch'ctrcular  bafe, 
equal  to  the  fecant  of  latitude  anfwering  to  fuch  point;  as 
Fig.  13.  this  projedion,  or  portion  of  the  cylmdrical  iurface, 

if 
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If  t^w^M  inKi^  plane,  mil  tbe  fiime  withirpVuM  figaro^ 
whole  b  f qusH  to  a  quidranul  arck  oxtcQaed»  or  $  por- 
tion thereof^  on  which,  as  ordinate^,  are  crefled  perpendicu- 
lars equiiUo  the  fecants,  ani'wcriog  to  the  refpeftive  points  of 
the  arch  fo  extended;  the  Icaft  of  which,  anfwering  to  the 
cquinodial,  is  equal  to  the  radius,  and  the  rcrt  continually 
incrcale  till,  at  the  pole,  it  he  infinite,  as  Fig.  14..  fo  that,  as 
E  R y^Li  a  figure  or  fcheme  of  fecants  creftcd  at  right  angles 
on  hhy  the  arch  of  latitude  extended,  toERRL,  a  rec- 
tangle on  the  fame  bafe,  whofe  altitude  ER  is  equal  to  thc5 
radius;  fo  is  E  L,  an  arch  of  the  equator  equal  to  that  of 
latitude,  tn  the  diftancc  of  fuch  parallel,  in  the  chart,  from  the 
equator  j  for  finding  this  diftance  anfwering  to  each  degree  and 
O^ipute  of  Jatit^de,  Mr.  Wrighi^idf  all  the  fecants,  as  they 
4omd  calculated.iii  trigonometrical  canon,  from  the  begin* 
ning,  to  th» ii^grfcor  minatc .o£  Uutodc  propofedf  .the  fum  of 
lUl  .which  except  the  gwteft,  aniSwccbg  to  the  figure  iat^ribe^ 
39  tpp  little  i  th(i  fiimuf  all  CKceptdv?  Uaft,  anfweriog  rp  tbc 
^ircumicribfiil>  il  tpp  great,  which  isivhat  he  follows  ^  and  if 
^fOMld  be  nearer  the  truth  than  ^iihiwr,  if,  omityngall  thefe,  wa 

takethc intef»eitiattaH^<"Viyiit  ^i*  q^. or tbcdov- 
bleof .thefe,  mifff  i»  5>  7»  £^/^r  wt^iph  ycT,  on^tbp 
m  fide  v&tlie  c«nrc,  would  hi  fompwbat  too  bttfe  1  but  4ny  of 
tMe  vay^  aie  es^a^  enough  for  thjC  intended  vie,  as  caufing  no 
fenfible  difieronce  in  the  chafts  if  ,wc  wbnld  l^e  more  eya£t, 
Mr.  Oughtnd  direfts,  and  (a  had  Mr.  Wright  done  before 
hiqi,  to  divide  the  arch  into  parts  jftill  fraailer  than  minutes, 
and  calculate  fecants  fuitabl^  thereto :  Since  the  arithmetic  of 
infinites  hath  been  intraduce4,  and  in  purfuance  thereof,  the 
doclrine  of  infinite  Icries  (  for  fuph  c^fcs  as  would  not  without 
them  come  to  a  determinate  propprtipn)  methods  have  been 
found  out  for  fquaring  fome  fqch  figures^  and  particularly  the 
exterior  hyperbola,  in  a  way  of  cpptmual  approach,  by  the 
help  of  an  infinite  feries  ^  in  order  to  a  quadratHre  for  thi^ 
figure  of  fecants,  by  an  infinite  feries  ^iX^A  thereto-  we  put 
R  for  the  Radius  of  a  circle  5  S  for  the  right  ^ipe  of  an  arch  or 
angles  U  for  the  verfed  fine 5  :5  =^  R  U  ;;z:V,R*  — 
for  the  co-fina  or.  fin^  of  cop^pjcment )  r  for  the  iecant  ^ 
T.fer  tho  tangfnii  then  is,  ^  ;  K ;  i    ;/i  that  i$  ^) 

(8=;        the  fc^apt  j  and  5  ^  S  :  :  R  1  T,  that  is  S)  S  R 
S  R 

(T  s;  Y  th«  tW£C9(9  ^^^aM      fuppofe  the  radius  CP, 

Fig.  15- 
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ig«  15.  dmcjed  into  cqqaF  parts^  and  each  of  them  6qaal  to 
k  K»  ^nd  on  thefe  to  be  erefiked  the  connes  of  latitude  LA  $ 
then  are  the  fines  of  latitude  in  arithmetical  progreflion^  and 

the  fccants  anlwering  thereto  h /  =z  ~  ^  but  tlie&  fecaat^t 

anfuering  to  right  fines  in  arithmetical  progreflion,  are  not 
thoie  that  fland  at  equal  diftanccs  on  the  quadrantal  arch  ex- 
tended Fig.  14.  but  Itanding  at  unequal  diftances,  on  the  fame 
extended  arch  5  vliii,  on  thole  points  thereof,  whofe  right  fines, 
vvhilft  it  was  a  curve,  are  in  arithmetical  progrcilion,  as  Fig.  16", 
to  find  therefore  the  njagnitude  of  REL/Fi^.  14.  which  is 
the  fame  with  that  ot  Fig.  j6.  fuppofing  E  L  of  the  fame 
length  in  both,  however  the  number  of  fecants  therein  may  be  • 
unequal  j  we  are  to  condder  the  fecants,  the' at  unequal  dif- 
tances, Fig.  16.  to  be  the  fame  with  thofe  at  equal  diibinces 
in  Fig,  1 5.  anfwering  to  fines  in  arithmetical  progreffion  ^  now 
thelc  intervals,  or  portions  of  the  bafe,,  in  Fig  k^.  are  the 
fame  with  the  intercepted  arches,  or  portions  of  the  arch,  in 
^^fr  15*  for  this  bafe  is  only  that  arch  extended;  and  thefe 
arcnesi  in  parts  infinitely  fmall,  are  to  be  reputed  equivalent 
to  the  portions  of  their  refpedive  tangents,  intercepted  between 
the  iame  ordin^ites  j  as  in  Fig.  15.  and  17 ;  that  equivalent 
to  the  portions  of  the  tangents  of  latitude  ^  and  theie  portions 
of  tangents  are  to  the  equal  intervals  in  ^he  baie,  as  the  tan- 
gent of  latitude  to  its  fine  y  to  find  therefore,thc  true  magni« 
tnde  of  the  parallelograms,  or  fegoients  of  the.figure,  we  muft 
either  protradl  the  equal  fcgwents  of  tbebafe  Fig.  15.  in  fuch 
proportion  as  is  the  refpcSive  tangent  to  the  fine,  to  make 
them  equal  to  ihofe  of  Fig.  16 ;  or  ellc,  which  is  equivalent, 
retaining  the  equal  mtei  vah  oi  i  ig.  i  j.  protra6l  the  Iccanrs  in 
the  fame  proportion  5  for,  either  way,  the  intercepted  rciflan- 
glcs,  or  parallelograms,  will  be  equally  incrcafcd,  as  LM 
Fig.  17.  viz,  as  the  fine  of  latitude  to  its  tangent,  fo  is  the 
fccant,  to  a  fourth,  which  is  to  ftand  on  the  radius  equally 

divided,  inftead of  thatTecant^  S        (: :  2  :  R):  :S;!v  , 

—  L      ^^8*  '7  5  which  therefore  are  as  the 

ordinatea  in  the  reciprocal  ratio  of  fecundans,  fuppofing  to 
be  fquares  in  order  of  fecundans  $  this  (becaufc  of  2*  =:  R* 
~S  ,  and  the  fines  8  inarithmmcal  progreffion)  is  reduced' 
<  Vol.  IL  Z  z  by  - 
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by  divi£oa  to  this  iafimte  icrics,  ^      |^  ""H  ^  ^ 

parting  R  !==  i,  i  ^  S*  +  S^,  tfff.  then  according  to  tli6 
arithmetic  of  infinites,  we  are  to  interpret  S,  fuccemvcly  by 
1  S,  2  S,  5  S,  £5?6\  till  we  come  to  S  the  grcatcft,  which  there- 
fore rcprefents  the  number  of  the  whole  j  and  bccaule  the  firft 
member  reprcfcnts  a  fencs  of  equals,  the  fccond  of  fecundans, 
the  third  oi  quartans,  ^c.  thcrctbre  the  firft  member  is  to  bo 
multiplied  by  S,  the  fccond  byf  S,  the  third  by  y  S,  thti 
fourth  by  y  S,  ^c.  which  makes  the  aggregate,  S+i 
4-  I  S**  +  -J  S9,  ^c.  F  C  L  M,  Fig.  17  j^his  (bec^iiifc  S 
is  always  lefs  than  R  =  i  ^  may  be  fo  far  contmued,  nil  fome 
power  of  S  become  fo  fraail,  as  that  it,  and  a!l  which  follow 
xt,  may  be  fafely  negle6led ;  now,  ( to  fit  this  to  the  Sea-Cbart^ 
according  to  Mr,  Wright's  defign  )  having  the  propokd  p«Ml* 
Icl  of  latitude  given,  we  are  to  find,  by  |be  trigonometrical 
canon,  the  fine  of  fuch  latitude,  and  take  equal  thereto  C  JJ 
^  S,  and  by  this  find  the  magnitude  of  £  CL  M  Fig.  17.  that 
as,  of  RKL/  Fig.  16.  that  isofREL/ Fig.  14^  and  then, 
as  R  R  L  £,  or  ib  many  times  the  radius,  to  %  £  L/^  die  ag- 
gregate of  all  the  (ecants;  fb  muft  a  like  arch  of  the  equator, 
equal  to  the  latitude  propofed,  be  to  the  dfftance  of  fuch  pa^ 
rallel,  l  eprefenting  the  latitude  in  the  chart,  from  the  e^^iatorf 
which  is  the  thing  required:  The  fame  may  he  obtained  in 
like  mani;er,  by  taking  the  vcrfed  fines  in  arithmetical  pro- 
^  grciiion  •  fcr  if  ihe  right  lines,  as  here,  beginning  at  the  equa-" 
tor,  be  in  aruhnietical  progrefrion,  as  X,  2,  5,  ii?/:.  then  will 
the  vcrfed  fines,  beginning  nt  the  pole,  as  being  their  com* 
plements  to  the  radius,  be  (b  likewifc. 

The  lame  may  be  in  like  manner  applied  to  the  aggregate 
of  tangents,  anfweringto  the  arch  divided  into  equafparts^ 

CD 

for,  thofe  anfwering  to  the  iradius  fo  divided,  are  — . ,  taking 

S  in  arithmetical  progrcffion^  and  then  enlarging  the  baie,  as 
sa  Fig.  .1^,  or  the  tangent  as  in  fig.  17,  in  the  proportion  of 

the  taneent  to  the  fine  i  S 1  ^  f:  s  S  ;  R)  :        :  = 

^  'y  we  have  by  divifion  this  feriea,  ^  +  + 

K 5^<r.  that  is,  putting  R  =  i,  S--j-  S»  -f  -    -f-  S', 

which 
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which  (  mulriplying  Ac  rcfpedivc  numbers  by  f  S,  iS»  }S, 
T^,  &v.)  becomes  f^"^  --j^  i  54  ^  JS^  STr.  which  ia  the  ag- 
gregate of  tangema  to  the  aiich»  whole  right  fine  is  and 
rois  tncdiod  may  be  a  pattern  fer  the  lilce  proceft  in  other 
cafes  of  the  like  nature. 

^  tenienty  tf  the  Ncedle/0  a  piece  <f  Iroo,  heU  ferpen- 
4icuimry  in  fmntlQaMtes.  Phil.  TranC      177-  p.  12 13. 

AL  L  the  way  from  Bnghfjd  to  lo  deg.  N.  Lat.  the  norrb 
point  of  the  needle  atrra^lec?  the  upper  end  of  the  iron, 
and  the  (buth  point  the  lower  end,  very  ilronglyj  N.  Lat.  p** 
42',  iind  meridian  diflance  from  the  Lizard       32.' wefl,  the 
£buth  point  of  the  needle  Itrongiy  tended  to  the  lower  end  of 
the  iron,  but  the  north  point  did  not  lo  Wrongly  tend  to  the 
upper  end  as  betorc^  and  N.  Lat.  4°  53',  and  meridian 
diilaTice  5°  18'  weft  from  the  Lizard^  the  north  point  of  the 
needle  began  to  decline  from  the  upper  end  of  ine  iron»  aiKl 
the  fourh  point  to  incline  more  ftrongly,  to  the  lower  cndj 
S.  Lat.  00''  ^  2',  and  the  meridian  dilbmce  <l®  52'  weft  frons 
the  Limri^  the  north  point  of  the  fieedle  would  neither 
attra^  the  upper  end  of  the  iron*  iwr  the  lower  end,  but  th^ 
fbuth  point  did  fhU  incline  to  the  lower  end,  tho'  not  Jo 
ftro^glyj  S.I^at.  5«  17',  and  meriaiaa  diftance  ij^  o'  weft 
from  the  JiiMriz  the  Cbath  point  of  die  needle  would^turn  to 
the  lower  end  of  the  ii^,  ahouttwo  peisics«  hut  if  the  iron  was 
removed  any  farther,  it  would  fly  away  woi  ir»  and  tend  t6 
the  poles  again,  but  it  would  not  attrad  the  upper  end  at 
neither  would  the  north  point  incline  to  either  j  bdt  if  the  iron 
was  laid  horizontal,  and  the  extremities  of  the  iron  made  td 
tend  to  the  poles  of  the  world,  the  north  point  of  the  needle 
would  turn  to  the  fouth  enjl  of  the  iron,  and  conrranly,  the 
Ibuth  point  of  the  needle,  to  the  north  end  of  rhe  iron,  and 
alter  US  poiition  to  the  poles  5  or  5  points,  and  no  more  j  but 
if  the  iron  was  held  perpendicular,  and  its  middle  were  ap- 
plied to  the  needle,  it  would  ftill  tend  to  the  poles  :  S.  Lat.  8** 
17',  and  meridian  di dance  from  the  Lizard  17°  $5'  weft,  the 
north  point  of  the  needle  would  not  pomt  to  the  upper  end  of 
the  iron,  bur  rather  fly  from  it;  but  the  ibuth  point  would 
ftill  relped:  the  lower  end  a  iitllc,  and  alter  its  true  poiition 
about  two  points;  but  if  the  iron  were  laid  ailope  orer  the 
compafs,  fo  that  its  upper  end  were  towards  the  ibuth  pole, 
and  the  lower  end  to  ihe  north,  then  the  north  point  would 
tend  tov  the  low^r  end,  and  fqllow  it  j  bat  if  the  upper  end 

^  z  ^  pointcil 
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pointed  to  the  north,  and  the  lower  to  the  ibuth,  the  north 
point  would  forfakc  it^  but  if  it  was  laid  horizontal,  it  would 
produce  the  fame  cfif^ft,  as  in  the  preceeding  obfervations  r 
S.  Lar.  r  5**  00',  and  20°  co'  well  from  the  Lizard,  the  fouih 
pumr  of  the  ncerlle  began  to  refpefl  the  upper  end  of  the  iron, 
and  the  north  pomr,  the  lower  end,  and  followed  it  about  one 
point  I  but  if  the  iron  were  laid  horizontal,  the  north  point 
would  tend  to  the  Ibuth  end  of  the  iron,  and  contrary  wife,  ^c, 
S.  Lat.  20""  ;t,o'  and  19^  20'  weft  from  the  Lizard  ^  the  fbudi 
point  of  the  needle  refpeded  the  upper  end  of  the  iron,  and 
the  north  point  the  lower  end  pretty  licongly,  and  followed  it 
three  or  four  points^  but  if  laid  horizontal,  it  would  produce 
the  lame  efFed  as  above :  S,  Lat,  ap*'  2  5'  and  13"  10'  weft  fironi 
the  lAzardf  the  fouth  point  of  the  needle  inclined  to  the  upper 
end  of  th^  iron,  and  the  north  point  to  the  lower  end  Ifarongly. 

itife  Solutions  af  0ree  Choroffrafbie  Problems.  Phil.  Trand 

^3**  177.  p.  1231. 

THE  three  following  problems  may  occur  atiea,  in  find- 
ing the  diftance  and  pofition  of  rocks,  fands,  ^c.  from 
the  ihore  j  or  in  furveyiog  the  fea  coafi,  when  only  two  ob- 
je;is,  whofc  diftance  from  each  other  is  known,  can  be  {een  at 
one  flation^  but  elpecially  they  may  be  ufeful  to  one,  that 
would  make  a  map  of  a  country,  by  a  feries  of  triangles,  de- 
rived from  one  or  more  meafured  bales ;  which  is  the  moft 
cxa(5l  way  of  finding  the  bearing  and  diftance  of  places  from 
each  other,  and  thence  their  true  longitude  and  latitude  5  and 
jnay  confcquenrly  occur  to  one,  that  would  in  that  manoer 
jncafure  a  degree  on  rhe  earth. 

*Piob,  r.  1  here  arc  two  objedls  B  and  C  Fig.  18.  Plate  IX. 
whofe  diftance  B  G  is  known  ^  and  there  are  two  ftations  at  A 
End  where  the  obje£U  B,  C»' being  fcen,  and  the  ftationa 
one  from  the  other,  the  angles  BAG,  BA£yA£B,  A£C 
are  known  by  obferiration  5  to.  find  the  diftances  or  line^  A  B, 
A  C,  A  E,  E  C. 

Coyjjtru&iou in  each  of  the  triangles  B  A  E,  CA£^  two 
angles  at  A,  £,  being  known*;  the  third  is  alfo  known  j  then 
take  any  line  «e  Fig.  19.  at  pleafure,  on  which  conftitute  the 
triangles  ttiyy  refpeflively  equi  angular  to  the  triangles 
B  A  £,  A  £  C,  join  ^  y  $  then  upon  3.C  conftitute  the  triangles 
BCA,  BCE,  equiangular  to  the  corrciponding  triangles  . 
^y€y  p^yi,  join  A E,  and  the  thi^^g  is. nianifeftly  ^oe. 

Calcu- 
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Calculation y  afifuming  ct  =of  any  number  of  parts;  in  the 
triangles  ^^e,  <tys^  the  angles  being  given,  the  fides  «^  «>t 
«ft  ty,  may  be  found  by  ti^igonomecry  ^  then  in  the  triangle 
having  the  angle  and  the  legs  ajS,        we  iriay 

fiod/S^^  thenjSy  :BC:  BA  ;  s  :  fi£  :  :  CA$: 
^.f  :  CE. 

^Pr^.  a.  Three  objeflis  B,  C,  D,  Fig.  ic,  are  given,  or, 
which^  ia  the  fame,  the  fides,  and  confequently  the  angles  of 
the  triangle  fiCD  are  given ^  aUb  there  are  two  points  or 
ftations  A»  £  ^  fnch,  that  at  A  may  be  ieen  the  three  points 
B»  Q  £,  but  not'D  5  and  at  the  llation  £  mav  be  feen  A,  C,  D, 
but  notB}  that  is  the  angles  BAQ  BA£»  'AEC*  AEd] 
(  and  conleqaentlyy  £  A  C,  A  £  C  )  are  known  by  obiervation  I 
to  find  the  lines  A  B,  AC,  A£,  £C,  £D. 

ConftruSion^  Uke  any  line  «t,  Fig.  21,  at  pleafure,  and  at 
its  extremities  make  the  angles  «  «  s  «  ^,  « g  « g  /,  equal 
to  the  correfponding  obferved  angles,  E  A  C,  E  A  B,  A  E  C, 
A  ED;  produce  j3*,  /  till  they  meet  in  9,  juiii  (^^5  then 
upon  GB  dcfcribe  (according  to  9  Euc»)  a  fegmcnt  of  a 
circle  capable  of  an  angle  —  >9«^j  iappofe  F  the  common 
fedlion  ot  theCe  two  circles  5  join  FB,  FC,  FDj  then  from  the 
point  C,  produce  the  lines  OA,  CE,  fo  that  the  angle  F  C  A 
may  be  equal  to  (py<t^  andFCE^^^s^  fo  Aand  E,  the 
common  Icdions  of  C  A,  CE  with  F  B,  F  D,  will  be  the  points 
required,  from  whence  the  reft  is  eafily  deduced. 

Calculation  affuming  <t£  ot  any  number  of  parts,  in  the 
triangles  cLyt^  all  the  angles  being  given,  with  the  fide 
<t  I  a£imed»  the  fides  47,  tyyA(py « ^p,  will  be  known ^  then  in 
the  triangle  the  angle  9  ^^^h  the  legs^^,  9  being 
knowo»  the  angles  et(py^<ty(p  with  the  fide  9  y  will  be  known  $ 
then  In  the  triangle  B  C  D  all  its  fides  and  angles  are  known, 
and  the  angles  BFC,  B  F  D,  are  equal  to  ^^5^,  i3^/,  which 
are  found  5  how  to  find  F  B,  F  C»  F  D,  by  calculanon,  and  al(b 

Srotraftion  has  been  fliewn  by  Mr.  Collins  in  TMofofhicaf . 
IranfaBions^  N*^p.  p.  2093,  as  to  all  its  cafes  s  But  it  is  to 
be  obferved  here,  that  if  the  luin  of  the  obferved  angles  B  A  £, 
A£  D»  be  180  degrees^  then  A  B  and£  Dcann^  meet,  becaufe 
they  are  paralleL  and  confequently  the  given  folution  cannot 
take  place  ^  on  which  account  another  is  here  fubjoined* 

Another  Solution upon  BC,  Fig.  22,  deicribe  a  fegmenr  , 
B  A  C  of  a  circle,  fo  that  the  angle  of the  fegment  may  be  equal 
to  the  obferved  angle  3^7,  which  is  fhewn  by  33.  3.  Euc.  and 
Upon  CD  dcfcribe  a  fegment  CED  of  a  circle,  capable  of  an 
angle  equal  to  ihc  obferved  angle  GED^  irom  C  draw  the 

dia- 
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diameters  cf  thcfc  circles  CG,  CH;  then  apon C G dcfcribc 
ft  (egmeat  of  a  circle  G  F  Q  ctptble  of  an  angle  equal  toibc 
ol>rcrved  A  £G^  likewife  upon  CH  dclcribe  a  fograent 
<if  a  circle  C  F  H,  caDable  of  an  an^  aal  to  the  oblerved 
CAK^  fuppofe  F  the  common  fe^iion  of  the  two  laft  circles 
HFC,  GFCi  job  FH,  cutting  the  circle  HECinEj  joiii 
alfo  FG,  catting  the  circle  GAG  in  A$  thca  Aand  £are 
die  points  te^mred. 

SSemmftranon-y  the  angle  BAG  is  =  by  conftra&tan 
of  the  lcginem»  alfi>  Ac  angles  CEH^  GA^  are  right» 
becaufe  each  ofi  diem  is  in  a  femicirdie$  therefore  a  cti^le, 
deicnbed  upon  C  F  as  a  diametert  will  paft  thro'  £  and  A, 
and  conkquently  the  angle  CAE  r=:  the  angle  CFE  =: 
C  F  H  —  (  by  conftru6lion  )  to  the  obfervcd  angle  5^<«  s ;  in  like 
manner  the  angle  CEA=iCFA  —  CFG  ^  obferved  angle 
y^Ai  If  the  flations  A,  E,  fall  in  a  right  line  with  the  point 
Cj  the  lines  G  A,  HE,  being  j)..rallel,  cannot  meet  ^  and  in 
this  cafe  the  problem  is  indeterminate,  and  capable  of  infinite 
folutionsj  for  as  before,  defcribe  upon  CG  a  fegraent  of  a 
circle  cap.iblc  of  the  obferved  anj^le  yea,  and  upon  CH  * 
defcribe  a  fegmcnt  capable  of  the  obferved  angle  yaz  then 
thro'  C,  draw  a  line  any  way  cutting  the  circles  10  A  and  £^ 
th efc  points  will  anlwcr  the  quellion. 

*I*roJ.  5.  Four  points  B,  C,  D,  F,  Fig.  25,  or  the  four  fides 
of  a  quadrilateral)  with  the  angles  comprehended,  are  given  ^ 
aiCb  there  are  two  ftations  A  and  E  luch,  that  at  A»  only  B, 
C,  E,  are  fccn,  and  at  E  only  A«  D,  F,  that  is,  the  angles 
BAG,  B  A  E,  A E  D,  D£ F«  are  cpfen :  to  Hud  the  tdaces  of 
the  two  pomts  A  and  K ;  and  coftfequentlv,  the  lengms  of  the 
lines  AB,  AQAE,ED,  EF.  ^ 

ConJlruBiotf'j  upon  BG  (by  93.  3.  Eac)  defcribe  a  ftgincnt 
of  a  curde,  liiat  may  contain  an  ande  equal  to  the  obrarved 
angle  BAC^  then  from  C  draw  the: chord  CM,  or  a  lin^ 
cutting  the  circle  to  M>  fb  that  the  angle  BCM  may  be  ec{aal 
to  the  lopplemeot  of  the  oUerred  asm  B  A  E, (>.  m  reiidue 
to  180  degrees ;  in  like  manner,  on  D  F  defcribe  a  fegment  of 
a  circle,  capable  of  an  angle  equal  to  the  oblerved  D  E  F,  and 
from  D  draw  the  chord  D  N,  fo  that  the  angle  F  I)  N  may  be 
ccjual  to  the  fupplement  ot  the  oblcrved  angle  AEF3  join 
MN,  cutting  the  two  circles  in  A  and  E^  which  are  the  two 
points  required. 

jDemofiJirattort ^  join  AB,  AC,  ED,  E^,  then  is  the  angle 
M  A  B  angle  B  C  M  (  by  21.  ; .  Euc, )  =  fupplement  of  the 
obferved  angle  B  AE  by  conftruQion  j  therefore  the  conftra6>ed 
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•  iaglc  B  A£  is  equal  to  the  obferved  onej  alio  the  sngle  fi  A  C 
•f  the  fegmenty  ia  by  conflrufUonof  the  iegmem,  caualto  the 
^fertcd  angle  B  A  C  $  m  bke  nasnert  the  conflructdl  angles 
A  E  F  and  DBF  areequal  to  the  correfpondingobferved  angles 
A  £P  and  0£F'^  thecsfore  A  and  £  are  the  points  required. 

Cak^knian  ^  in  the  triangle  B  C  M » the  angle  B  C  M  C = i np- 
plcmcntof  BA£)^];id  the  angle  BMC(=:  BAC)are  given^ 
with  the  fide  B  C,  thence  M  C  may  be  found ;  in  like  manner  D  N 
in  the  triangle  D  N  F  may  be  found  5  but  the  angle  M  C  D  ( irz 
BCD  —  BCM)is  known,  with  its  legs  M  C,  C  D  j  therefore 
its  bafe  M  D,  and  the  angle  M  D  C  may  be  known  ;  confequent- 
ly  the  angle  MDISI  (=::  CDF^CDM  ^  FDN  )  is  known, 
with  its  Tegs  M  D,  D  N  5  thence  M  IS!  with  the  angles  D  Al 
D  N  M,  will  be  known  5  then  the  angle  C  M  A  (r=  D  M  C  -r- 
DMN)  IS  known,  with  the  angle  M  A  C  (—  MA  B  -  B  A  C) 
and  M  C  before  found  ^  therefore  M  A  and  A  C  will  be  know  n  ; 
In  like  manner,  in  the  triangle  EDN,  the  angles  E  and  N, 
with  the  fide  DN  being  known,  the  fides  EN,  ED,  will  be 
known j  therefore  (=MN»— MA  —  EN)  is  known: 
'Aifo  in  the  triangle  ABC,  the  angle  A  with  its  fides  B  C,  C  A« 
being  known,  t£  fide  A  B  will  be  alfo  known,  with  the  angle 
B  CA5  ib  in  the  triai^e  EFD,  the  angle  £  with  the  fides 
ED,  DF,  being  known»  EF  will  be  found,  with  the  angfe 
EDF:  Laflly,  m  the  triangle  A  CP,  the  angle  A  CD 
BCD  — BCA)  with  its  legs  A  C  and  C  D  bemg  known,  th^ 
fide  A  D  will  be  alfo  known, '  and  in  like  manner  £  C  in  the  * 
triangle  E  D  C :  i^M^  that  in  this  problem,  as  alio  in  the  firft 
and  mood,  if  the  two  ftations  fill  in  a  right  line  with  either  of 
the  giveo  obje^  thd  I^us  of  A  or  1$  being  a  circle^  the  par- 
ticular point  of  A  or  E  cannot  be  detehnined  from  the  things 

Siven;  As  to  the  other  cafes  of  this  third  problem,  whcrem 
L  and  E  may  fiiift  places,  #.  e.  only  D,  F,  fi,  may  be  fecn  at 
A,  and  only  A,  B^  Cat  E  j  or  wheicm  B,  D,  E,  may  be  fcen 
at  A,  and  only  C,  F,  A,  at  E  j  or,  w  herein  A  may  be  of  one 
fide  ut  the  quadrilateral,  and  E  on  the  other  j  oi  one  of  the 
■  nations  within  the  quadnlateral,  and  the  other  widiMLit  it ;  the 
lurvcyor  will  cafiiy  direft  himfcirby  what  has  been  already  faiJ. 

The  folution  of  this  third  problem  is  general,  and  fervc^ 
alfo  for  the  two  preceeding^  for  fuppofe  CD  the  fame  point 
in  the  laft  figure,  and  it  gives  the  folution  of  the  fccond 
problem  y  but  if  B,  C,  befuppofcd  the  fume  points  with  D,  F, 
by  ]  r(  ceedisg  as  in  the  laft,  you  may  dire^ly  fohe  the  firil 
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jilt  Infirument  for  finding  the  fDiftances  qf  Jupit^rV  Satellites 
jfrm  his  Axi§i  by  Mr.  f  l«iiflead<  Phil.  TranC  N«  178. 

p. 

TH  E  fmall  circle,  Fic».  i.  Plate  X.  in  the  middle,  repre- 
fenfs  the  planet  Jupiter-^  the  four  concentric  circles,  the 
proper  orbits  or  his  four  fatellites,  duly  proportioned  to  the 
breadth  of  his  body;  the  dill:ances  between  the  parallel  lines, 
interfering  them,  being  each  equal  to  one  of  his  feniidia- 
mctcrsi  The  four  divided  circles,  next  without  thefe,  are 
diftinsttifhed  into  fo  many  parts,  as  there  are  days  and  hours 
in  each  fatellite's  revolution  $  the  innermoft  of  them  ferving 
for  the  firft,  or  inoermoft  latellite ;  the  next  for  the  fecond  ^ 
the  next  without  this»  for  the  third  ^  and  the  outertlioft  for  the 
fourth  ^  above  which  is  a  fmall  divided  arch  of  15  degrees. 
By  this  inftrument  to  find  the  diftances  of  the  fatellites  from 
yupiter*s  saitif  to  a  propofed  time.  i.  Find  the  parallax  of 
yupitef^BoAxt  to  the  time  propoled,  aod.oblerve  whether  it  be 
to  be  added  or  fabftrafied.  ^.  Extend  the  thread  from  the 
centre  of  the  inftrument  over  the  parallaz  numbered  in  the 
fmall  arch  ^  it  cuts  off  in  the  four  divided  circles,  fo  many 
hours,  as  each  fatellite  takes  up  in  pafling  from  the  axis  of  the 
ihadow  to  the  axis  of  Jupiter  viewed  from  the  earthy  thefe 
Mr,  Flamf^ead  cMs  the  iimple  paiala£lic  intervals;  which,  if 
.  the  parallax  was  to  be  added,  arc  alfo  additional,  if  to  be  fub- 
ftraacd,  are  likewife  to  be  fubduded.  5.  To  thefe  paral- 
laftic  intervals  add  the  times  of  half  the  duration  of  the  eclipfe 
of  each  fatellite  j  which,  for  the  firft,  may  be  aiTumed  i  h. 
10  nun.  for  the  lecond,  i  h.  30  min.  greater  exa6lncfs  bemg 
unncceffary ;  but  for  the  third  and  fourth,  when  eclipfcd 
(their  immerfion  into  the  fhadow,  and  emerfion  from  it,  being 
commonly  given  in  the  tables)  take  lialf  the  difference  of  thefe 
times  at  the  next  eclipfe  to  the  time  propofed,  for  the  half  dura- 
tion, and  add  them  to  the  fimple  paralladic  intervals,  ib  you 
,  have  them  augmented  but  oblerve,  tb^t  as  often  as  the  fourth 
fatellite  is  not  eclipied  (which  is  two  years  in  every  fix)  its 
interval  needs  no  augmentation,  the  tables  Oiewing  the  very 
time;  when  it  pafTcs  the  axis  of  the  fhadow.  4.  Pmd  in  the 
tables  the  times  of  the  eclipfes  of  each  Satellite  immediately 
proceeding  the  time  propofed »  and  when  the  fottrth  is  not 
eclipfed,  find  the  time  of  its  paffing  the  axis  of  the  ihadow  ^  to 
whi^b,  if  the  parallafiic  intervals  augmented  were  additional 

add 
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iildd  them  to$  if  fubdaftiye,  fabftra£l  them  from  eachi  the 
time  of  the  eclipfeof  its  proper  fatellite;  lb  you  have  very 
nearly  the  apparent  times,  when  each  iatellite  laft  pafled  over 
the  axis  of  Jupiter  viewed  from  the  earth.  5.  Subflrafl  each 
of  the  times  thus  obtained  from  the  time  propofed,  the  remain- 
ders are  the  intervals  of  the  motion  o{  i  itcUite  from 
jf up  iters  axis.  6.  £xtend  the  thread  Iroiu  ihc  centre  over 
each  of  thcfe  intervals  of  motion  numbered  leverally  in  the 
divided  circles  belonging  each  to  its  proper  fatellite,  where 
It  cut5  the  proper  orbit  of  that  fatellite,  whofc  interval  was 
numbered  in  its  peculiar  circle,  it  fhews  amongft  the  parallels, 
how  many  (cmidiameters  of  jfuPiter^  that  fatellite  is  diftant 
from  him,  and  on  which  fide  ot  him  it  is  pofited:  Oblerve 
further,  that  the  thread  as  it  lay  extended  over  the  parallax  of 
the  orbit  numbered  in  the  fmall  arch,  where  it  cut  the  feveral 

E roper  orbits  of  each  fatellite,  f  he  wed  araonglt  the  parallels, 
ow  many  fcmidiamcters  of  Jupiter  ^  the  centre  of  the  Aiadow 
was  dillant  from  the  centre  of  Jupiter  viewed  from  the  earth  j 
and  that  if  the  parallax  of  the  orbit  were  additional,  the  lhadow 
lay  on  the  right  hand  from  Jufiter^  iffubduflive,  on  the  left. 

To  explain  thefe  precepts,  Mr.  Flamftead  fubjoins  two  brief 
examples  ^  let  it  be  then  propofed  to  know  how  far  each  fatel- 
lite appears  diftant  from  Jupiter  on  the  2/^th  of  3)ec.  itfSy,  at 
6  b«  52  min.  p.  m.  when  the  third  fatellite  falls  into  the  ihadow^ 
aUb  on  July  i^th,  i6%6^  at  10  h.  00  min.  p.  m.  where  is  no 
eclipie.  '  ^ 

Anno  1^85.  'Dec.  z6  d.  16  h.  52  min.  p.  m,  the  parallax  of 
the  orbit  is         additional  3  therefore 
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The  fjinple  parallac- 
tic intervals  add 
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26  16  52 
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26  16  52 
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26  16  52 
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MEM.  OIKS  of  the 


Leaves  the  intervals 
of  motion  - 

Over  whicli,  num- 
bered in  their  pe- 
culiar circles,  the 
thread  being  fcvc- 
rally  laid,  cuts  the 
proper*  orbit  of 
each  at  their  vifi- 
blc  dilhnces  from 
Jupiter^ 


d.  h«  m.  1 

d.  h.  x^'  j 

J  1 

I   7  25  i 

I 

fd. 

fd. 

5dextrori. 

6i  finift. 

a. 


3 
h. 


d. 


4 
h. 


m 


6  22  11 


3  dezt. 


x6  6 


fd. 


Again,  1686,  July  i6th,  10  h.  p.  m.  the  parallu  of 
the  orbit  is  ic'  4/5'  fubductivc.  Hence 


3 


The  fimple  puallae- 
tic  imervals  fubd. 
Itlf  duration  of  the 
eclipfes  add,— 


o   1  12 

o    I  10 


"d^  h*  m. 
o  a  35 

o    I  30 


o  5  10 

o    I  21 


 4 

o  I*  M 


The  parallaftic  inter- 
vals augmented 
The  next  kft  emer* 
iions«  abd  pailing 

the  axis  of  the 
fhadow,  Jul. 


O    2  22 


045 


22  2 


o  6  31 


i<  9  »9 


The  time  of  laft  paf* 
iing  the  vifible  axis 

of  JupiUf^  

The  time  propofcd 

The    intervals  of 


5  3.3 
16  10  00 


motion 


Therefore  diftanc. 


I  .  6  ^7 
fd. 

5idext* 


15  17  57 

16  10  00 


o  t6  3 

fd. 

8  {  fipift. . 


15    2  48 


O  12 


IS  17  5* 


id  10  00  I  i6  lo  00 


I   7  12     I  4 
fd.  fd.  J 

13  jfinift.  1  ioj  tat 


^  human  Liver  appearing  glandulous  to  the  Mye^  ty  Mr. 
,     J.  Brown.   Phil-  Tnmf.  N*"  1 78.  p.  ii^tf. 

TH  K  ni.i^^nitude  of  this  liver  was  nor  extraordinary,  but  it 
rather  kemcd  lefs  than  ufual  ^  and  what  was  very  re- 
markable>  it  confiiled  in  its  concave,  convex,  and  inward  parrs, 
glands,  which,  with  the  vef&ls,  made  up  the  whole  fub- 
nance  thereof^  thefe  gknda  contained  a  yellowi/h  ichor,  like 
io  many  puftuies^and  was  probably  part  of  the  bilious  humour 
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lodged  diereia*  tho*  otfaerwiie  the  liver  between  tlie*  glands 
vai  of  its  ^^^^  reddilh  c<dour3  in  the  gaU-hlaidder,  there  was 
fettfid  a  (oft  friable  ilone.  « 

Explicatioii  of  the  figure j  AAA,  Fig.  2.  Plate  X.  the 
glands  in  the  concave  part  of  the  Icffer  lobe  of  the  liver  ^  B  B  B 
the  glands  in  the  concave  part  of  the  greater  lobe  of  the  livcr, 
X  which  were  of  different  magnitudes;  tho'  in  gcncrii,  they 
were  much  kfs  in  the  Icffer,  than  in  the  greater*  CCCCthe. 
inward  parr  of  the  greater  lobe  of  the  liver,  as  it  was  divided, 
DDDDD  are  feveral  black  fpecks,  that  appeared  inferted  in 
thofe  glands,  which  were  probably  from  the  divarications  of  , 
the  vcffcls  being  divided  upon  opening  this  lobe-  E  the  gall- 
bladder, of  a  greenifb.  colour ;  F  the  P^efja  'I^orta  tied  up  with 
the  iDuffus  Sliarii.St  "Sci:.  G  a  particular  fct  of  glands  j  H  the  . 
Vena  Cava  J  I  part  of  the  Ligamentum  Sufperforhm:  The 
convex  part  of  the  liver  was,  in  every  refpecl,  the  lame  with 
the^concave  paft  of  both  lobes,  as  to  its  glands. 

On  tbe  Strength  of  Memory  5  by  fDr.  Wallis.   Phil.  TranC 

N°  178.  p.  ladp.  *      ,  " 

TH  £  want  of  fight  proves  a  confiderable  advantage  as  to 
metnory  and  the  application  thereof^  for  we,  who  have 
^e  benefit  of  our  eye-nght,  can  with  more  advantage  apply 
par  memory,  in  matters  that  require  clofe  attention,  by  night 
SB  the  dark,  when  all  things  are  qyiet  and  httfhed,  than  by 
day,  when  fights  and  noife  are  apt  to  divert  our  thoughts  ^  and 
even  by  day  we  may  better  do  it  with  our  eyes  fhut  than  open : 
Dr.  Wallis  therefore  had  the  Curiofity  to  try  how  far  the  . 
ftrength  of  memory  would  fuffice  him  to  perform  fomc  arith- 
metical operations  J  as  multiplication,  divifion,  cxria«5lion  of 
roots,  i^c.  Without  the  help  of  pen  and  iftk,  or  any  thing  equi- 
valent thereto  5  and  he  found  it  to  fucceed  in  numbers  of  2c, 
30,  or  4a places  j  particularly  he  extracted  by  night  in  the  dark 
the  Iquare  root  of  3  to  the  20  place  of  decimal  fractious  ^  and 
at  the  requeft  of  a  foreigner,  he  propofed  to  himfclf  a  number 
'  of  5^;  places,  and  he  found  its  fquarc  root  to  27  pl;ices,  nnd  fix- 
ing them  m  his  memory,  by  repeating  the  laiuc  operation  a 
Dight  or  two  after^  at  the  foreignci  s  next  viiit,  i)r.  ff  'all/s 
dilated  to  him  the  numbers  from  his  memory,  without  pre- 
vioufly  committing  them  to  writing  5  by  which  he  was  fuffi- 
ciently  fatisfied,  that  a  tolerable  sood  memory,  fixt  with  good 
attention,  was  capable  of  being  cMrged  with  more  than  a  man 
would  at  firft  imagine. 

•     A  a  1^  a  . 
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3%e  Purplc.Fifh5  i^y  3fr,  Will.  Cole.  PhD.  Twnf.  ^•^i78, 

p.  1278. 

A Certain  perfon,  living  by  the  fca-fide  in  Ireland^  made 
confidcrable  profit,  by  nidrkin^  fine  linncn  with  a  deli- 
cate durable  cnnilon  colour,  which  he  did  with  lome  liquid 
fubftance  cxcraded  from  a  fhell-fifh  ;  upon  this  Mr.  Cole  made 
fcvcral  cxf  eriments,  on  all  the  fheU-nHi  taken  on  that  coait» 
fill  at  la(t  he  obtained  that  delicate  colour^  the  procefs  of 
which  is  as  follows :  Thefe  fhells,  being  harder  than  tnoft  other 
kinds,  are  to  be  broken  with  the  fmart  flroke  of  a  hammer  on 
plate  of  iron,  or  firm  piece  of  timber,  with  their  mouths 
downwards,  fo  as  not  to  crufli  the  body  of  the  fifh  within  fide; 
after  picking  off  the  broken  piece«|  there  will  appear  a  white 
veipt  1)  ing  tranfverfely  in  a  little  fiirrow  or  clett,  next  tp  the 
head  of  the  fiih,  which  muft  be  dug  out  with  the  fiiff  point  of 
a  horie-hair  pencil,  made  fhort  and  tapering :  The  letteiSt 
figures,  or  what  elfe  fhall  be  made  on  the  linnen  or  filk  will 
prefently  appear  of  an  agreeable  light-green  colour,  and  if 
place vl  in  the  fun,  1:  will  change  into  the  iollowing  colours,  in 
winter,  abcut  noon ,  infummcr,  an  hour  or  two  attcr  iun-rifing, 
and  as  mccli  before  fetting  j  for  in  the  heat  of  the  day  in  funi- 
mer,  the  colours  come  on  fo  fa  ft,  that  the  I'ucceflion  of  each 
will  fcarce  be  ciftinguifhablc  ^  viz.  it  will  change  from  a 
light-green  to  a  deep  green,  and  then  in  a  few  minutes  to  a  full 
fea-gicen;  after  which,  m  a  few  minutes  more,  it  will  change 
mro  :i  watchet-bluej  and  from  that,  in  a  little  time  more,  it 
will  become  of  a  purplifh  red;  after  which,  lying  an  hour  or 
two  more»  and  fuppohng  the  fun  ilill  ilaning,  it  will  turn  to  a 
very  deep  purple-red,  beyond  which  the  power  of  the  fun  can- 
not reach  $  obierve  that  thefe  changes  are  made  iafter  or 
flower,  according  to  the  degrees  ot  the  fun's  heat :  But  the 
laft  and  moil  beautiful  colour,  after  w^ihing  in  fcalding  water 
and  foap,  will,  after  cxpofing  again  the  matter  to  the  fun  or 
wind  to  dry,  be  of  a  different  colour  from  all  the  above* 
mentioned,  and  become  of  a  fair  bright  crimibn,  or  nearly  of 
the  prince's  colour  ^  which,  the'  no  fty ptic,  be  u(ed  to  bind  the 
colour^  will  continue  the  &me,  if  well  managed  5  as  Mr.  Cole 
found  10  handkerchiefs,  that  had  been  wafhed  upwards  of  40 
times,  only  it  woqld  be  a  little  allayed  after  the  firft  wafhing  s 
31c;  ulfo  made  as  niii.y  large  letters,  as  there  were  diftinft 
colours,  on  io  many  pieces  of  cloth,  and  put  them  in  a  book  tc» 
l^ccp  them  from  the  iiir^  in  fcvcral  months  after,  the  various 

'  •  colours 
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colours  appeared  ^iftinft  as  abovet^entioned  5  yet  by  often  open- 
ing the  book,  and  fo  expofing  thetn  to  the  air»  all  the  colours, 
excepting  the  two  kft,  before  either  was  waflied,  would  fade  $ 
hat  all  the  colours  being  wafhed  would  become  one  and  the 
lame  5  wbilft  the  <;loth»  10  writ  upon,  lay  in  the  liin,  it  ,wottld 
yield  a  very  llrong  fetid  fmell,  like  a  nuxture  of  garlick 
and  jij/a  Fcttida. 

The  fhells  are  of  various  colours,  but  moft  of  them  white  $ 
feme  are  red  when  newly  taken  off  the  rocks,  feme  yellow, 
others  of  both  thefe  colours,  fome  arc  (  f  a  blackifh  brown, 
many  of  a  fand-colour,  and  a  few  are  flripcd  wirh  white  and 
brown  parallel  lines :  It  leems  to  be  a  kind  of  amphibious  ani- 
mal, alternately  living  in  both  elements  every  tide  3  and  being 
out  of  its  native  place,  and  in  want  of  fuch  viciflitudes,  it  ufes 
the  following  fhift  to  find  the  air  ^  when  any  of  them  are  put 
into  a  vefTcl  of  fea-water,  for  in  freih  water  they  foon  expire,* 
after  they  have  lain  for  fome  time  on  the  bottom  of  the  vefTcI, 
they  creep  up  to  the  furface  of  the  water,  and  by  extending  a 
kind  of  lip  with  their  Opercula  or  lids,  they  cling  to  the  fide 
of  the  veiTel,  with  about  half  that  part  above  the  water, 
fometimes  creeping  down  under  it,  and  returning  again  to  their 
ilation,  between  wind  and  water :  Mr.  Coh  found  their  veina 
ibmetimea  fuller  and  whiter,  and  the  juice  morevifcid^  at 
other  times  more  thin  and  watry :  Thefe  ihells  are  in  great 
plenhr  on  . the  fea-coaft  of  Somerfetfiire^  and  they  are  alfo 
found  on  the  fhores  of  South-Wales  oppoflte  thereto :  The  fiih 
boiled  and  drefled  is  £iid  to  be  whoiefbme  food  5  they  are  as 
flood  at  leaft,  and  tafte  as  well  as  limpets  or  wrinkles,  only 
nie  flefli  isfomethine  harder :  It's  cofourm^-juice  may  perhaps 
be  thefpermatic  ahdprolific  matter,  by  which  it  propagates  its 
fpecies,  which  (ccms  probable  from  its  confiftence,  and  viru- 
lent and  fetid  favour  9  or  eUe  it  may  be  a  humour  in  this  ani- 
mal, which,  by  its  vital  energy,  as  the  fpringsof  life  and  mo- 
tion, fup plies  the  want  of  heart,  liver,  blood,  ^c.  as  in  other 
blood-lefs  animals :  There  are  many  forts  of  this  purple- fifh, 
difJering  in  bignefs,  ilru^ure,  and  colour  of  the  fhell,  accord- 
ii^g  to  the  nature  of  the  iea-grounds,  depth  or  ihallownels  of 
water,  the  nature  of  rocks,  gravel,  and  mud,  as  alfo  accord- 
ing to  the  latitude  wherein  they  arc  found ;  they  aUb  differ  in 
the  variety  of  the  colours  of  the  tinging  juice  of  their  veins,  as 
black,  livid,  violet,  deep  fea-green,  light  and  deep  red,  amc- 
thyfline,  ^c.  but  the  beft  of  all  were  found  in  the  Syrian  ftas, 
acar  that  ilQand,  on  which  the  famous  7^r&  was  built  ^  this 
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was  celebrated  and  prized  above  all  the  reft  for  its  rich  colour, 
varioufly  denominated  in  former  ages ;  as  Oft  rum  Sacranum^ 
'VeUgimn^  Venentm  lyrium,  'Purpurijfum,  Flores  Tyriani,  &c. 
•All  authors  j^enerally  agree,  that  the  juice  hes  m  a  certaia 
vein  ifi  the  fliii,  and  iotne  aicnnon  it  to  be  white  and  vifcous, 
as  this  odours  :  This  excellent  dye  lecmi.  to  have  arrived  ar  it^ 
higheft  pcrfcftion  in  ^P/#Ws  days,  m  the  rcigns  of  the  ^€1^4" 
fimu  WAto  the  ar«fti#f  the  uapsnai  city  of  the  worldC  in 
psmriitioMof  that  tinging  juke  for  dying  the  robes  aod  other 
^reftiiients  of  emperois,  Smim^  ^c.  ftrove  to«xceI  each  other 
to  liew  faniioned  purplet »  to  gcatify  the  luxury  of  the  greit 
ittcoof  ciiafe  times;  this  colour  was  then  iold  at  a  very  high 
rate,  a  pound  of  the  fine  double«dyed  purple  of  Tyre^  called 
2^tf;M  yielding  a  tlKHi£uidjRMr4»i  S^^enarii^  which  is  more 
than  loh  fterliqg. 

Gravity  and  its  ^roperties^  the  defcent  of  heavy  Bodies  and 
the  Motion  i^Projediles^  by  Mr.SAau  iialley.  Phil^TranC 
K**  179.  p.  9. 

TH  E  notion  of  2)es  Cartes  feems  to  be  entirely  incompre- 
hciifiblc  ;  he  would  have  the  j>arucles  ot  his  cclcliial 
matter,  by  bcmtJ  rcflLi*^ed  from  the  iurface  of  the  earth,  and 
fo  afcendinc;  trom  it,  to  drive  down  into  their  places  the  terre- 
ftrial  bodies  they  find  above  them  5  it  is  very  hard  to  conceive, 
how  a  body  lhall  be  carried  downwards  by  a  continual  impulle 
tending  upwards:  VoJJitts  and  others  aiVcrt  the  caufe  of  the 
delccnt  pf  heavy  bodies,  to  be  the  diurnal  rotation  of  the  earth 
upon  its  axis,  without  confidering,  that,  according  to  the 
do<5lrinc  of  motion,  all  bodies  moving  in  a  circle  recede  from 
rhe  centre  of  their  motion  5  fb  that  an  effeft  contrary  to  gravity 
M^ould  foilaw,  and  all  loofe  bodies  would  be  caft  into  the  air  in 
a  tangent  to  die  parallel  of  latitude,  without  the  intorvendmi 
of  lome  other  principle  to  keep  them  faft,  as  is  that  of  gravity  j 
befides,  the  e^fl  of  this  nriociple  is  fouaNl  nearly  equal  all 
over  tbe  furfiice  of  the  globe,  and  certain  experiments  feems 
to  argue  it  feather  lefs  near  the  Equaicr  than  towards  the  Voles ^ 
.  which  could  never  be  the  cafe,  if  the  diurnal  rotation  of  the 
earth  were  the  caufe  of  gravity  5  &r  where  the  motion  is 
fwifteft,  diere  the  efiefi  is  the  moft  confiderable:  Others 
ni!ign  the  prefltire  of  the  atmofphere  as  the  caufe  oif  this  ten- 
dency towards  the  centre  of  the  earth ;  but  unhappily  they 
have  miftaken  the  cfTea  for  the  caule,  it  being  plain  from  un- 
doubted principles,  that  the  atinofphcre  hath  no  other  prci- 
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fure,  but  what  it  ckrives  from  its  gr3nt73  and  tlutt  the  weight 
of  the  upper  parts  of  the  air,  ^reffing  on  tiM^  kwef.  dofo  far 
bend  the  fprtngs  of  that  elaftk  bodY,  a»  to  give  it  a  Ibrce 
equal  to  the  weight  that  cotnprefid  it,  having  of  kfelf  no 
ferce  at  aU$  and  ioppofii^g  it  had^  ii  wiU  be  very  hard  to  ex^ 

i'laiii  AtMdus^  boi^  tfaat  vfeSbre  fhoold  occasion  the  de* 
cent  of  a  body  ctTcamfcribed  by  it,  and  preflcd  eouall  y  above 
and  beloir,  wubout  focnc  other  ibrce  to  draw  or  thrud  it  down- 
wards f  bttt  to  demonftrate  the  contrary  of  this  opmu  n,  an  ex- 
periment wa«  ftiewn  before  the  Royal  Society,  whereby  it  ap- 
peared, that  the  atmofphere  was  io  far  from  being  the  caufe 
ot  gravity,  that  the  eflfefls  thereof  were  much  more  vigorous 
when  tVic  prcffure  of  the  atmofobere  was  remover! ;  for  upon 
exhaufting  a  long  glafs  receiver,  a  light  down-feather  included 
therein,  which,  in  the  air  would  hardly  fink,  r^id  defcend  w 
Vacuo  with  nearly  the  fame  velocity  as  if  it  had  been  a  Aones 
Some  people  think  to  illuftrate  this  defccnt  of  heavy  bodies" 
by  comparing  it  with  the  virtue  of  the  loadftooej  but  fetting 
aiide  the  difterence  in  their  manner  of  attradion,  the  loadflonc 
atfra£lin§  Only  in  and  about  its  ^oles^  and  the  earth  almoft 
equallv  in  all  parts  of  its  lUrfiuc  f  ihia  comparifeti  avails  no 
more  than  to  ext)taili  one  uakttiwn  thing  by  another  equally 
fo :  Othm  affigti  ad  the  eanfe  a  cerlahi  fyrapathetical  attraOioa 
between  the  eartk  and  its  parts,  whereby,  they  have,  as  it 
were,  a  deflr e  to  be  united  j  biit  this  is  &  &r  froift  explaining 
the  MA^t  that  it  is  Utde  more  than  telling  us  in  other  terms, 
that  heary  bodies  de&endy  becaafe  tbey  deu;end :  fiuttho'the 
efficiedt  caufe  of  ^avity  be  lb  oUcure,  yet  its  final  caufe  is 
cleair  enough  ^  fot  it  is  by  this  flogie  principle  that  the  earth 
and  all  the  celeftial  bodies  are  kept  from  diflblution  5  the  Icafl 
particle  not  being  fuffercd  to  recede  far  from  their  furfaces, 
without  being  immediately  brought  down  again  by  virtue  of 
this  natural  rcndency  5  which,  for  their  prefervation ,  the  infi- 
nite wifdoin  of  their  cicator  hath  ordained  to  be  towards  each 
of  their  cenrres;  nor  can  the  globes  of  the  fun  and  planets 
ofherwile  be  dtrtroyed,  than  by  depriving  them  of  this  power 
*ot  keeping  ihcir  parts  united. 

Tnf  afFe(5liuns  or  properties  of  gravity,  and  its  manner  of 
a6tmg  on  failin^j  bodies,  have  been  in  a  great  meafure  diico* 
vercd,  and  moft  of  them  ni  i.de  out  by  mathematical  demon- 
flration,  by  the  accurate  diligence  of  Galileo,  TorrkeUh  iSj^ 
•  gens,  Mr.  Ne*wton  and  others*  1.  The  firft  property  is,  that 
by  this  principle  of  gravitation,  all  bodies  deicend  towards  a 
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point,  which  cither  is,  or  cHe  very  near  the  centre  of  magnl* 
tude  of  the  earth  and  fea,  about  which  the  fea  forms  itfelf  ex- 
a£lly  into  a  iphetical  furface,  and  the  prominences  of  the  land, 
confideritig  the  bulk  of  the  whole,  ditter  but  iofcnfiUy  there- 
from* ,  a.  This  point  or  centre  of  gravitation  is  fixed  within 
the  earth,  or  at  leaft  hath  been  fb^  ever  fincc  we  have  had  any 
nttdientic  biftory^  for  a  conlequence  of  its  change,  tho'  never 
lb  little^  would  be  the  overflowing  of  the  low -lands  on  that 
file  of  the  globe  towards  whic&  it  approached,  and  the  leaving 
new  iflandi  t>are  on  the  oppofite  fioe,  from  which  it  receded  $ 
but  for  theie  two  thoufimd  years  it  appears,  that  the  low 
iilands  of  the  Mediterrsftean  Sea^  near  which  the  moft  ancient 
writers  lived,  have  continued  much  at  the  fame  height  above 
the  water,  as  they  now  arc  found  •  and  no  inundations  or  re- 
cefles  of  the  fea,  arguing  any  iuch  change,  are  recorded  in  hi- 
ftory,  excepting  the  univerfal  delus^c,  which  can  no  better  way 
be  accounted  for,  than  by  fuppoiing  this  centre  of  gravitation 
removed  for  a  time  towards  the  middle  of  the  then  inhabited 
parts  of  the  world ;  and  a  change  of  its  place,  but  the  two 
thoufandth  part  of  the  radius  of  this  globe,  would  be  fufficient 
to  bury  the  tops  ot  the  higheil  hills  under  water.    5,  That  iii 
all  parts  of  the  furface  of  the  earth,  or  rather  in  all  points 
equi-diftant  from  its  centre,  the  force  of  eravity  is  nearly 
equal  $  ib  that  the  length  of  a  pendulum,  vimting  feconds  of 
time,  is  (band  in  all  parts  of  the  world  to  be  nearly  the  fame : 
It  is  true,  that,  at  SuUgkna^  in  the  latitude  of  id**fouth, 
Mr.  Halley  found  that  the  pendulum  of  his  clocks  which  vi* 
brated  fecondt*  required  to  be  made  fenfibl^f  ihortlsr  than  it 
bad  been  in  England^  before  it  would  keep  time  »^and  after- 
wards the  Frcttcb  •ob&rvert  found  the  lame  diing  near  the 
equinofiial^  and  Mr*  HM^  could  alcribe  diis  to  no  other 
caule,  than  to  the  great  teight  of  his  place  of  obfervation 
above  the  furface  of  the  (ea,  whereby  the  gravity  being  dimi- 
ni/hed,  the  lens^th  of  the  pendulum,  vibrating  feconds,  muft 
be  proportionably  ihortened.    4.  Gravity  does  equally  af¥e6l 
all  bodies,  wuliouc  regakd  either  to  their  matter,  bulk,  or 
figure;  fo  that  the  refinance  of  the  medium  being  removed, 
the  compafleft  and  loofeH:,  the  greateft  and  fmalleil  bodies^ ' 
would  defcend  the  fame  fpaces  in  equal  times  ^  as  appears 
from  the  experiment  a'bovemcntioned:  In  thcfe  two  laft  parti- 
culars, is  flicwn,  the  <^ivat  diiVercnce  between  gravity  and 
iBagnciHm ;  the  one  atrcding  iron  only,  and  that  towards  it?^ 

poUsf  the  other  all  bodies  alike  in  every  part:  from  hence  it 
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^ill  folbw  as  a  corollary,  that  diere  is  no  fach  thing  as  pofi^ 

tive  levity,  thoTe  thii^s  that  appear  light,  being  only  compa- 
Mtivelv  fo^  and  whereas  thmg^rife  and  fwim  m  fluids,  it  is 
becaafe,  bulk  for  bulk,  they  are  not  lb  heavy  as  thofc  fluids; 
nor  is  there  any  reafim,  why  cork,  for  inftance,  Ihould  be  faid 
to  be  Iig;ht,  becaufe  it  fwims  on  water,  any  more  than  iron, 
becaufe  it  iwims  on  mercury*   5.  THat  this  power  encreafes 
as  you  deicend  to^  and  decreales,  as  you  afcend  from  the  cen- 
tre, and  that  in  the  proportion  of  the  fquares  of  the  diftances 
therefrom  reciprocally,  i'o  as  at  a  double  diftance  to  have  but 
a  quarter  oi  the  torce  ;  this  property  is  the  principle,  on  which 
Mr.  Newton  hath  made  out  all  the  phenomena  of  the  celeftial 
inotions,  in  fuch  an  cafy  and  natural  manner,  that  its  truth  i^ 
paildifputej  befides,  it  is  highly  rational,  that  the  attra£livp 
or  gravitating  power  Ihould  exert  itfelf  mote  vigoroufly  in  a 
frnall  fphere,  and  lefs  lb  in  a  greater,  in  proportion  as  it  is 
fontra(^ed  or  expanded  j  and  if  fo,  feeing  the  furfices  of 
Ipheres  are  as  the  {quares  of  their  Radif,  this  power  at  feveral 
0iftances  will  be  as  the  iquares  of  thofe  difiances  reciprocally^  ' 
and  then  its  whole  a£lion  on  each  fpherical  furface,  be  it  great 
or  fmdl,  will  be  always  equal;  and  this  is  evidently  the  rule 
of  gravitation  towards  the  centres  of  the  Sufi,  Jupiter^  Saturn^ 
ana  the  Earth ;  and  is  thence  reaibnably  inferred,  to  be  the  ge- 
general  principle obfenrcd  by  nature  in  the  other  celeflial  bodies. 

Tfaefe  are  the  principal  affed^ions  of  gravity,  from  which 
the  ralea  of  the  iail  of  bodies,  and  the  motion  of  proje£liles» 
are  mathematically  deducible:  lAx*  Netxiton  hath  (hewn  how 
to  define  the  fpaces  ^f  the  defcent  of  a  body,  let  fall  from  any 
given  height,  down  to  the  centre,  on  the  fuppolition  of  the  in- 
creafe  of  gravitation,  as  in  the  fifth  property  ^  but  confidering 
the  fmall  height,  to  which  any  proicctik  cdu  be  made  t-o  afcend, 
and  over  how  fmall  ah  arch  ot  the  globi*,  it  can  be  caif  by  any 
of  our  enj^ines,  we  may  well  enough  luppofe  the  gravity  to  be 
cciual  throughout  5  and  the  dcfcents  of  projcCliles  to  be  in  pa- 
rallel lines,  which,  in  reality,  are  towards  the  centre,  the  ditfe- 
rence  being  lb  fmall  as  by  no  means  to  be  difcovered  in  pra6lice  ; 
the  oppofition  of  the  air,  it  is  true,  is  conliderable  againft  all 
light  bodies',  but  in  great  and  ponderous  fliot,  this  impediment 
is  found  by  experience  to  be  inconfiderable  and  may  laf^ly  be 
negleiSled :  Propofitions  concerning  tlie  defceat  of  heavy  bodies^ 
and  the  motion  of  projef^s.  ■ 

^ropofitionl.  The  velocities,  of  fellina  bodies  are  propor- 
tbnal  to  the  timeSi  from  the  beginning  of  their  falls:  For  the 
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aflion  of  gravity  being  contiaaal,  in  every  ipace  of  dlM,  idM 
falling  body  receives  a  new  im^lfc,  equal  to  what  it  hftd  be- 
fore, in  the  fame  fpacc  of  tunc,  received  from  the  fame 
power  j  for  inflance,  in  the  firft  fccond  of  time,  the  falling 
body  hath  acquired  a  velocity,  which  in  that  time  would  carry 
it  to  a  certain  diftance,  fuppofe  52  foot,  and  if  there  were  no 
new  force,  it  would  defcend  at  that  rate  with  an  ecjuabk  mo- 
tion 3  but  in  the  next  fccond  of  nnie,  the  fame  power  of  gra- 
vity continually  a<^ing  thereon,  fuperadds  anew  velocity  rqual 
to  the  former^  io  that  at  the  end  of  two  fcconds,  the  velocity 
k  double  to  what  it  was  at  the  end  of  the  firft  ^  and  in  the 
famt  manner,  it  may  be  ihewn  to  be  triple,  at  the  end  of  the 
third  {econd,  and  ib  on  $  wherefore  the  velocities  of  falling 
bodies  are  proportional  to  the  times  of  their  falls.  Q.  E.  D. 

9ropoJitiott  11.  The  fpacea,  deicribed  bjr  the  fall  of  a  bddn 
are  as  the  fquares  of  the  times  from  the  beginning  of  the  ^wi 
Let  A  B  Fig.  3.  Plate  X.  reprefisnt  dietiine  ^tfae fiU  of «  body  a 
B  C,  a  perpendicalar  to  A  B,  the  velocity  acquired  st  ike  end 
of  the  fall;  and  draw  the  line  AC;  then  divide  the  Inie  A 
repreienting  the  time,  into  as  many  equal  parts  at  you  pleafe, 
as  b,  by  b,  ^c,  and  thro*  thefc  points  draw  the  lines  b  c,  b  Cj 
bCy  k^C,  parallel  ro  B  C  3  it  is  manifeft  that  the  fbveral  linea 
be,  reprefent  the  (cveral  velocities  of  the  falling  body,  in  fuch 
parrs  of  time,  as  A  ^  is  of  A  B,  by  the  former  propofition:  It 
IS  likewifc  evident,  that  the  area  A  B  C  is  the  fum  of  all  the 
lines  be,  taken  infinitely  many  according  to  the  method  of  in- 
divifiblcs;  lb  that  the  area  ABC,  reprefents  the  Turn  of  ail 
the  ye^pcitics  between  none  and  B  C,  fuppoled  infinitely  many; 
which  fom  is  the  fpacc  delccnded  m  the  time  reprelented  by 
AB;  and  by  the  fame  rcafon,  the  areas  Abe  will  repre&nC 
the  fpaces  defcended  in  the  time  A^;  fo  then  thefpftoas^  de* 
fcended  in  the  times  A  B,  A  arc  as  the  areas  of  the  triangkv 
ABC,  AkCy  which,  by  the  20th  of  the  6th  of  Euclid,  are  a9 
the  iqiiares  of  their  homologous  fides  A  fi,  Ah  tlu|t  ia,  ef  dio 
times;  wherefore  the  defcents  of  falling  bodiet  tfe  aa  Ac 
fquares  of  the  times  of  their  fall.  (X  £.  D. 

^ropojiticn  III.  The  velocity,  wSich  a  falling  body  aoquiMs 
in  any  ipace  of  time,  is  double  to  tliat,  wherewith  it  would 
have  moved  the  fpace  deicended  by  an  equable  motion,  in  the 
fame  timeJ  Draw  the  line  E  C  parallel  to  A  B,  and  A  E  pa- 
rallel to  BC,  and  compleat  the  pirallelogram  ABCK3  ir  js 
evident,  that  its  area  may  rcprcicnt  ihe  Ipace,  a  body  moved 
eijuably  with  the  velocity  B  C,  would  ddiribe  in  the  timer 
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A B ;  and  the  triangle  ABC,  reprefcnts  the  Ipace,  defcribed 
by  the  fell  of  a  body,  in  the  fame  time  A  B,  by  the  fecond 
propofitionj  now  the  triangle  ABC,  is  half  the  parallelogram 
AfiCE:  sod  confequcntly  thefpace,  delcribed  by  the  fali,  is 
half  what  wonld  have  been  defcribed  by  an  equable  motion 
wi^  the  velocity  B C,  in  the  fame  time;  wherefore  the  vclo- 
dtf  BC,  at  die  end  of  the  fall,  is  double  to  that  velocity, 
^ch,  in  ttietime  A  B>  would  have  defcribed  the  fpace  fallen, 
WPNlealtl  by  dK  tmof^  ABC,  with  ancqiuble  motion. 

^r^iitkM  JY.  All  bodies,  on  or  near  the  fut&ce  of  the 
earth  do  ia  their  ftU  ^fi:a>d  io  fuch  a  manner,  as  at  the  end 
of  the  firft  fecoad  of  time  to  have  defcribed  id  foot  one  inch, 
Zonion  meafure,  and  ^wd  the  vekaty  of  ja  foot,  t»» 
inches  in  a  fecond :  Thk  U  made  out  fironi  the  a«th  <PrM. 
■  Tjr.  2.  Horoi.  O/cill.  Huygen.  whereui,  he  demooftratea  the 
rime  oi  the  leaft  vibrations  of  »  pendoltwi,  to  be  to  Ae  Oine 
of  the  fall  of  a  body,  from  the  heigktf  of  half  0ie  leiu^  of  the 
•pendulum,  as  the  circumference  of  a  circle  to  Its  dttmettf} 
whence,  as  a  corollary  it  follows,  that  as  the  {qoare  of  the  di»- 
MMwistothpfquare  of  the  circumference,  fow  half  the  lengthof 
the  pendulum,  vibrating  feconds,  to  the  fpace  defcribed  by  the 
.faH  of  *  body  in  a  fecond  of  time ;  and  the  length  of  the  pen- 
a«lam,  YibMttBg  feconds,  being  found  59,  125.  or  t  inches, 
the dcAxnt in  «4eoOBd  will  be  found,  by  the  above  analogy, 
.tffcetwdoneineh}  «d  by  the  third  propofition,  the  velocity 
MiH  be  doiiWe  thw«» }  and  thus  nearly  it  hath  been  found  by 
SeStO^imeiM.  which,  by.rcalonof  tl^e  fwiftnefs  of  the 
•  «U  eaiwot  fo  ejcaaiy  dcterimae  itt  quantity:  From  thefe 
feur  Propoftion.  aU  queftions  concerning,  the  perpendicular 
fall  otb^wS eafily iil-ed.  «d either "™e,  teight  or ve 
locity  being  afligned,  <m  may  readily  find  the  other  two, 
The  WinI  of  pTojeSile.  i.  alfo  deduciblc  fro^^ 

ing  the  two  following  axbm.  ;  i,  That  a  b^.  P«  «  «»^ 
tion,  will  move  on  contmually  m  a  right  Ime  with  ati  .equable 
vebciTy.  unlefe  fomc  other  force  or  impediment  intervene. 
Xreby  it  is  either  accelerated,  retarded  or  dcflecled. 
-  That  a  body,  being  agitated  by  two  mpaona  at  a  time,  doea 
by  TiTr  com^unded^fofces  pafs  thrtf  as  « 

would  havedSne.  were  the  two  motions  dinded  and  afted 
fu«efft?ely ,  as  for  inftance  fupPo(e  a  ^!>iy^^^^^^. 
OF  Fig.  \,  from  G  to  R,  and  ftoppm^  there,  "EpMe  « 

J^cd  Vaa«bcr  impuli|  i„  a  fpace  ot  ume 
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former  from  R  towards  K  and  U;  I  fay,  the  body  will  paft 
thro*  the  point  U,  tho'  tbcfe  two  feveral  forces  aSed  bom  at 

the  fame  time.  1 

^Prapcfition  V.  The  motion  of  all  projcftiles  is  in  the  curTt  ~ 
of  a  parabola :  Let  the  line  G  R  F  be  that  in  which  the  pfo- 
j*eft  18  dircded,  and  wherein*  by  the  firft  axiom,  it  would 
have  moved  equal  ijpaces  in  cqual'times»  were  it  not  deiefted 
downwards  bv  the  force  of  gravity  $  let  G  B  be  the  horisontal 
line,  and  GC  a  perpendiciuar  thereto  j  then  the  line  G  R.F, 
'  being  divided  into  equal  parts,  anfwering  to  equal  {paces  of 
time,  let  the  defcenf  s  of  the  proje6lile  be  laid  down  in  lines 
parallel  to  G  C,  propoitioncd  as  the  (qu arcs  of  the  lines  G  S, 
G  R,  GL,  GG,  or  as  the  iquares  of  the  times,  from  S  to  T, 
from  R  to  U,  from  Ij  10  X,  and  from  F  to  B  j  and  draw  the 
lines  TH,  UD,  X  Y,  BC  parallel  toGFj  I  fay,  the  points  ^ 
T,  U,  X,  B,  are  points  in  the  curve  defcribcd  by  the  projed:, 
and  that  that  curve  is  a  parabola;  by  the  fecond  axiom,  they 
arc  points  in  the  curve  5  and  the  parts  of  the  defcent  G  H,  G  D, 
Gy,  GC=ST,  RU,  LX,  FB,  being  as  the  Iquarcs  of 
th^  times,  by  the  fecond  propofitionj  that  is,  as  the  (quares  of 
the  ordinatcs  H  T,  DU,  YX,  C  B  equal  to  GS,  GR,  GL, 
GF,  the  fpaces  meafured  in  thofe  times;  ^nd  there  being  no 
other  curve  but  the  parabola,  the  parts  of  whofe  diameter  are 
gs  the  fquarcs  of  the  ordinates  ^  it  follows,  that  the  cmrve  de* 
fcribed  by  a  projcd  can  be  no  other  than  a  parabola;  and  fay- 
ing, as  ^U,  the  defcent  in  time,  to  GRor  UD,  tfaedire£l 
motion  in  the  fame  time,  fo  is  UD  to  a  third  proportional^ 
that  third  will  be  the  ]ine,  called  by  all  writers  of  Crnks^  the 
parameter  of  thp  parabola  to  the  diameter  GC ;  which  is  al* 
way$  the  lame  in  proje£ls  caft  with  the  lame  velocity;  and  the 
velocity,  being  defined  by  the  number  of  feet  moved  jti  a 
fpacc  of  time,  the  parameter  will  be  found  by  dividing  the 
fquarc  of  the  velocirj  by  16  foot  i  inch,  the  fall  of  a  body  in 
fhe  fame  time. 

Lemma,  The  fine  of  the  double  of  any  arch  is  equal  to 
twice  the  fine  of  that  arch  into  its  cofine,  divided  by  Radius^ 
anti  the  verfed  fine  of  the  double  of  any  arch  is  equal  to  the 
fqiure  of  its  fine,  divided  by  Radius:  Let  the  archBC  Fig.  5, 
be  double  the  arch  B  F,  and  let  A  be  the  centre;  draw  the 
Rndii  A  B,  AF,  AC,  and  the  chord  BDC,  and  let  fall  BE 
perpendicular  to  A  C;  and  the  angle  EEC  will  be  equal  to 
the  anj^le  B  A  and  the  triangle  BGE- will  be  fimilar  to  the 
ffianglc  AB  D J  wherefore,  it  will  be,  as  A  B  to  A  P;  fq  B C 

or 
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or.  twice  B-D  to  B  E  ^  that  is,  as  radius  to  co-fine  ;  fo  twice  > 
the  fine  to  the  fine  of  the  double  angle  5  atid  a^  A  B  to  B  D  ^  fo 
^ice  B  I>  or  B  C  to  £C ;  that  is,  as  radius  to  fine,  £>  twice 
that  fine  to  the  verfed  fine  of  the- double  arch  ^  which  two 
analogies  refblved  into  eqi^ationsy  are  die  propofitions;  con- 
tained in  the  lemma,  to  be  proved. 

'Prop.  VI.  The  horisontal'diftance  of  proieaiohs  made  with 
the  fame  velocity,  at  feveial  elevations  c*  the  line  of  direction, 
are  as  the  fines  of  the  dooUe  angles  of  elevation :  Let  G  li, 
Fig.  4,  the  horizontal  dillance  be  =  the  fine  of  the  angle  of 
elevation  JP  G  ii  be  =     its  co-iine  =     the  radius  and 

the  parameter  =:/>  3  it  willbe,ascto/,fo^y— FB  =  GCi 

P  f  ^ 

and  by  reafon  of  the  parabola        r=  to  the  fq^uarc  of  CB  or 
.GF$  now  as    is  to     fo  is  2>  to      =  GF,  and  its  iquare 
— -  will  therefiare  be  =  to         which  equation  reduced 

will  be       =  z ;  but  by  the  former  lemma,  ~r  is = to  the 

fine  of  the  double  angle,  whereof  /  is  the  fine;  wherefore  it 
will  be,  as  radius  to  uie  fine  of  double  the  angle  F  Gfi,  fo  is 
half  the  parameter,  to  the  horizontal  range,  or  diflance,  fought  5 
and  at  the  feveral  elevations,  the  ranges  are  as  the  fines  01  the 
double  angles  of  elevation.  Q.  £.  D.  s 

CorM*  Henc^  it  follows,  tSat  half  the  parameter  ,  is  the 
greateft  random,  ar^  that  it  happens  at  the  elevation  of  45% 
^e  fine  of  whofe  double  is  radius  ^  likewifo,  that  the  ranges 
eaually  diftant  above  and  below  45^  are  equal,  as  are  the  fines 
of  all  double  arches  to  the  fines  of  their  double  complements. 

^rop.  VII.  The  altitudes  of  proje6^ions,  made  with  the 
fame  velocity,  at  icvcral  elevations,  arc  as  the  verfed  fines  of 

P  f  c 

the  douMe  aogtes  of  elevation  $  as^  is  to/^  fo  is       r=  GB, 

ta  B  F,  and  U  K  =  R  U  :=::  i  B  P  the  altitude  pf  the 

prpje^ion  =  now  by  the  prcceeding  lemina  = 

to  the  verfed  fine  of  the  double  angle ;  and  therefore  it  will  be 

as  radius  to  the  verfed  fine  of  double  the  an^le  FG  B,  fo  ^  of 
tt^  parameter  to  the  height  of  the  projefiion  U  K  5  and  fo 

tbefe 
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thcfe  heights  are  At  icveral  cicfations  2$  the  iaid  t eiibd  Amt» 

Q.  E.  D. 

CarcU.  From  hence  it  UjfAtin^  that  the  gretteft  altitude  of 
^  the  perpendicular  piojefiioii  is  a  4th  of  the  parameter,  or  half 
'  the  ^greateft  iMmzontal  range,  the  verled  ti»e  of  180^  iiea^ 

sac  2  r, 

^rop.  Vlli.  The  lines  G  P,  of  tinnes  of  the  flight  of «  pn>. 
jedUe,  caft  with  the  iame  degree  of  velociry  at  4ifiBiiiit 
eievatiom,  areatthe  fifieiof  dieelevationt:  Aa^  istor^fbia 

^  :=z  G  B  (by  ^rop.  6.)  to  ^=:GF,  that  is,  as  radius  to 

the  fine  of  elevation,  fo  the  parameter  to  the  line  GF5  fo 
the  lines  GF  are  as  the  fines  of  elevation,  and  the  time?  arc 
pro}tortional  tothofc  lines  ^  wherefore  the  times  are  as  the  ^acs 

ot  elevation. 

^rop.  IX.  ^roif.  I.  A  projcviinn  being  made  at  pleafure, 
having  thediftancc  and  altitude,  or  delccnt  of  an  obje^,  thro* 
nt^hich  the  proje£l  pa^s,  together  with  the  angle  of  ele^aties 
of  the  line  of  direclion,  to  find  the  parameter  and  velocity ; 
thatis^  (having  the  angle  FOB)  GM  andMX^  Foraatne 
f adius  to  th^  iecaot  of  FGB,  fo  G  M  the  diftance  given  to 
G  L  j  and  as  radius  to  tangent  of  F  G  B ,  fo  G  M  to  L  M  5  then 
LM  —  MX  in  heights,  or  -4-  MX  in  defccnts  3  or  clfe  M 3C 
—  ML,  if  the  direftionbe  belo«9  the  horizontal  lin^  is  the 
fall  in  the  time,  that  the  direS  impulfe,  given  in  G,  woidd 
have  carried  the  projeft  from  G  rp  L  =1 LX  =  G  T  5  then  by 
reafooofthe  parabola,  as  LX  or  GT  is  1:0  GI«  or  TX»  fo  is 
GLjto  Ac  parameter  fought:  To  find  the  velocity  of  the 
impoUe,  by  'Prop,  z.  and  4^  find  the  time  in  leconds,  in  which 
a  body  would  fall  tluo*  the  fpace  L  X,  and  by  that,  dividing  the 
lineGL,  the  quotient  will  be  the  velocity,  or  Ipacc,  run  over 
in  a  fccondj  which  is  AUvays  a  mean  proportional  between 
the  parameter,  and  16  foot  1  inch. 

T^rop,  X.  ^Prolp,  2,  Having  the  parameter,  the  horizontal 
diftance,  and  heioht  or  defccnt  of.anobje£l,  to  find  the  eleva- 
tions of  the  lines  of  direction  necefTarv  to  hit  the  given  objccl  ^ 
that  is,  havirjg  GM,  MX,  and  the  greatcft  random  equal  to 
b  ilf  the  parnmcrer,  to  find  the  angles  F  G  B :  Let  the  tangent 
of  the  angle  fought  be  =:  /,  the  horizontal  ^ii^nce  GM  ^  ^» 
the  alutude  of  the  objeft  M  X  =  ib,  the  parameter  =  ^,  and 

radiusi  =^  r ^  and  it  will  be  a&r  to/,  ,fo bxo^  =  ML 4 and 

'  •  .  X . .    .  , 
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=:  X I  %  bccaafe  pf  the  parabola  j  but  bb  -f*  -^-^  ==  G  L» 
(47,  i.£uc.)  wherefore  ^  ^  >A  sr    ib  --^ 

t  f  '   'P  f         'p  h 

aod  dinded  hj  bb^  ia  ~  =  |^  ^  Jl^-^i  Thb  equation 

{hewSi  that  the  qucitioo  hath  two  anfwcrs,  and  the  coou 

Acrcof  are  ■jr:==^i  Tjj       --i  15  froin  which  thft 

following  rule  is  derived^  divide  half  the  paratneter  by  the 
korizontjd  diftatice,  and  keep  ^  qootient,  vis^  ^  $  then  (ay, 
aaii^uare  of  the  diftance  ,  given  to  half  the  parameteri  fo  half 
the  parameter  doubk  {defceml  ^  ^  • 

Secant  =       ^hi^^f       tangent  anfwermg  to  thai  fccant 


^Hlbc  tittML^  2,  or  rr s  fo  then  the  fiim  and  6iSc^ 

rence  of  the  quotient  above  found,  and  this  tangent  will  be 
the  root  of  the  equation,  and  the  tangents  of  the  elevations 
fought. 

fJb/^iber^,that-in  defccnrs,  if  the  tangent  exceed  the  quotient, 
as  it  docs  when  p  h  is  more  than  h  by  the  dircdion  of  the 
lower  elevation  will  be  below  the  horizon  5  and  if  />j&  =  bbfix 
muft  be  difeded  horizontally)  and  the  tangent  of  tbe  upper  ele- 
vation wiU  be        Note  like-wife^  that  if  /^bb  ^  ^fh  m 

a&onts,  or  t^hb  —  4/*  in  defi:€nt§  bc  =  to/>jp,  there  is  bot 
one  elevation  that  can  bit  the  objea,  and  its,  tangent  is 

^4  and  if  ^bb'^i^fb  id  afcents,  or  4^bb  —  ^ph^  inde- 

fcents^  do  exceed  ppy  the  obje<5t  is  without  the  reach  of  a 
projeffc  caft  with  that  vclocitv,  and  fo  the  thing  is  impofTiblc: 
From  this  equation,  ^bb  -j-  ^f^^PP       determined  the 

titmoft  Itmilsof  the  reach  of  any  projeS;|  and  the  figure  ailign- 

^  '  ed. 
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edj  wherein  are  all  the  heights  upon  each  hori^ntal  diftanc^t 
beyond  which  it  cannot  pafs  ^  for  by  redoiftion  of  that  eqaation> 

will  be  found  =^  i  ?  —        hcight8,and  i  f  iade* 

fcentft ;  from  whence  it  fellows,  that  all  rhe  pointi  Jb  ave  in  the 
curve  of  the  parabola,  whole  Focus  is  the  point  from  whdiee 
the  projcfl  is  caft,  and  vifhok  Zoms  ReSunh  orgarameter  to 
the  axis  is  =  p  ^  likewiie  firom  the  iame  equation  may  the 
Icaft  parameter,  or  velocity,  be  found,  capable  to  reach  the 
objeft  propofed ;  for  l/l?  :=  i  pp -^pb  being  reduced,  i  jp  will 

l«  =  VTr4rF*{±;?/,:i5S:i  which  i.thcl»ri««t.l 

range  at  45*^  that  would  reach  the  objcd,  and  the  elevation 
requifirc  will  be  eafily  had;  for  dividing  the  iemi>]>arameter  fo 
found  by  the  horizontal  diftance  given,  ^,  the  quotient  into  the 
radios  »wiU  be  the  tangent  of  the  elevation  (ought:  This  rule 
may  be  of  good  uiie  to  all  bombardeers  and  gunners,  not  only 
that  they  may  uie  no  more  powder  than  is  ncccflary  to  caK 
their  bombs  into  the  place  alTigned,  but  that  they  may  fhoot 
with  much  more  certainty,  for  that  a  finall  error  committed 
in  the  elevation  of  the  piece,  will  produce  no  ienfibk  di£Ee- 
rence  in  the  fall  of  the  ihot ;  for  which  realbns,  the*  Frencb 
engineers  uied  mortar-pieces  inclined  conftantly  at  the  elevation 
of  45®,  proportioning  their  charee  of  powder  aceoidin^  to  the 
diftance  of  the  obje^  they  intended  to  ftrikc  on  the  horizon:  If 
:i  ec^ometrical  conilru6lion  of  this  problem  be  required,  the 
iuliowing  is  a  very  caly  one,  and  deduced  from  the  foregoing 

1       w  1    •  '       P  —  J  i  pp  +  pb  bbx 

analyticai  iuiation, -j;;^.  —  n        t  1— iXi — \  ^  ^ 

and  it  is  this;  having  made  the  right  angle  GDF»  Fig.  <r, 
makeDF  =  ^,  or  greateil  range  $  DG        the  horizbntal 
diftance  $  and-DB  s=  ib,  the  perjpendicular  heig|it  of  tjie 
objed ;  to  be  laid  upwards  from  D  j  if  the  objefl  be  above  the  * 
horizon,  or  downwards,  if  below  it  ^  parallel  to  G  D  draw 
F  A,  and  make  it  t=  to  G  B,  the  hypothenufai  diftance  of  the 
objc^lj  and  trcai  the  centre  A  with  the  radius  V  E  ^  t  p  ~~\-' 
d  fweep  an  arch,  which  (hall,  if  the  thing  be  poffiblc,  intcrfeifl 
the  indcterrhinate  perpendicular  DF  in  two  points  K  and 
to  which  draw  the  lines  G  L,  G  K  ^  I  fay,  the  angks  D  G 
I) GL  are  the  elevations  requilite  to  ftrike  the  objefl  Br  Fof 

thcfquarcotFKor  FLis^toFB'^— GB^jori/^  b\* 
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*  ~       ^  hh,  or  \       ^  ph       bb',  and  therefore 

^Jifp-f-i^'^  —bb  is  —  FK  —  FL,  and  by  confequcnce 

DK,  DL  =  — J  and  as  DG  to  DK, 

and  D      fo  is  radius  to  tangents  fought,  which  coincides  with 

the  algebraical  cxprcffion  thereof. 

9ri^n  XL  To  determine  the  force  or  velocity  of  a  projeft, 

io  every  point  of  the  curve  it  defcribes :  To  do  this>  wc^  need 

IK)  other  Vracognitay  than  only  the  third  propofition, 

that  the  velocity  of  falling  bodies,  is  double  to  that,  which  in 

the  lame  titne,  would  have  deicribed  the  (pace  f^Ien  by  an 

cauaUe  motion  $  for  the  velocity  of  a  prdeA  is  compounded 

of  the  conflant  equal  Telocity  of the  impreflcd  motion,  and  the 

♦  Telocity  of  the  fall,  under  a  given  angle,       the  complement 

of  the  elevation^  for  inftance,  in  the  time  wherein  the  proje6l 

would  move  from  G  to  L,  Fig.  4,  it  defccnds  from  L  ro  X, 

and  by  the  third  uropQiuion  hath  act_^uirccl  a  velocity,  which^ 

in  that  time,  would  have  carried  it  by  an  equable  motion  from 

X  to  Z,  or  twice  the  defcent  L  X ;  and  drawing  the  line  G  Z, 

1  liiy,  the  velocity  in  the  point  X,  compounded  of  the  velocities 

GX^  and  LZ,  under  the  angle  GLZ,  is  to  the  velocity  im- 

prefTcd  in  the  point  G,  as  GZis  to  GL5  this  follows  frotu 

the  fccond  axiom,  and  by  20  and  21  ^rop.  Lib.  i.  Collie  My- 

dorgii^  XO  parallel  and  equal  ro  G  Z  u  ili  touch  the  parabola 

in  the  point  X3  fo  that  the  velocities,  la  the  feveral  points, 

are  as  the  lengths  of  the  tangents  to  the  p  irabola  m  thofc  . 

points,  intercepted  between  any  two  diameters;  and  thcfe 

again  are  as  the  fccants  of  the  angles,  which  thofc  tangents 

Produced  make  with  the  horiaontai  line  GB:  From  what  i« 

ncre  laid  down,  the  comparirive  ferce  of  a  flior,  in  any  two 

points  of  the  carve,  may  be  either  geometrically  or  arithmeti-" 

cally  difcovered. 

Corolh  From  hence,  it  follows,  that  the  force  of  a  ihot  ia 

always  leaft  at  U,  or  the  vertex  of  the  parabola,  and  that  at 

eqoal  diftances  therefrom,  as  at  T  and  X,  G  and  B,  its  force 

is.  always  equjJ,  and  that  the  leaft  force  in  U  is  to  that  in  G 

and  B,  as  radius  to  the  lecant  of  die  angle  of  elevation  F  Gfi. 

The  tenth  propofition  contains  a  problem,  untouched  bf 

TorrkelUy  and  which  is  of  the  greateft  ufe  in  gunnery ,  it  was 

firft  folvcd  by  \Ax.  Anierfoth  m  his  book  of  the  Genuine  Ujfi 

and  Effe^s  of  the  Gtm^  prmted  in  1674;  fbXution 

required  lo  much  cakuUuon,  that  it  fct  Mr,  Ualky  on  finding 

Vot.  IL  -  C  c  c  out 


4 


Uiyiiizeo  by  Google 


386  M  E  M  O  I  R  S 

out  one  more  eafy^  and  accordingly  he  difcovered  in  1^78  the 
above*mcniioned  rule»  and  its  geometrical  conftrufiion. 

Now  thefe  rules  would  be  rigidly  true,  were  it  not  fot  the 
refiftance  of  the  medium,  whereby  not  only  thedireft  impre£GNl 
hiotion  is  continually  retarded,  but  there  lis  likewife  an  iocreade 
of  the  yclocity  of  the  fall»  fi>  that  the  fpaces,  deicribed  thereb]^, 
are  not  exaalv  as  the  fquares  of  the  times :  Bat  what  this 
re^flance  of  the  air  is,  againft  feveral  velocities,  hvUlot  aifid 
weights,  is  not  fo  eaiy  to  determine  ^  it  is  certain,  that  the 
weight  of  air  to  that  of  water  is  nearly  as  i  to  8co  5  whence 
the  weight  thcicoF,  to  that  of  any  proje6^  is  git^enj  It  is  very 
likely,  ihat  to  ihe  llin^c  velocity  and  magnitude,  but  of  difie- 
rcnt  matter,  the  oppofition  Ihould  be  reciprocally  as  the 
weights  of  the  fhot ;  as  alfo,  that  to  lliot  of  the  fame  velocity 
and  matter,  but  of  different  fizcs,  it  fhould  be  as  the  diame- 
ters reciprociilly  5  whence  generally,  the  oppofition  to  fhot 
with  the  fame  velocity,  but  of  different  diameters  and  materials, 
Jliould  be  as  their  fpecific  gravities  into  their  diameters  reci- 
procally; but  whether  the  oppofition,  to  different  velocities  of 
the  fame  flior,  be  as  the  i'quares  of  thofe  velocities,  or  as  the 
velocities  thcmfelves,  or  otherwife,  is  yet  a  harder  queftion'5 
however  it  be,  it  is  certain,  that  in  large  fliot  of  metal,  whofc 
weight  furpafles  that  of  the  air  many  thoufand  times,  ai^ 
whofc  force  is  very  great  in  proportion  to  the  furface,  where- 
with they  prcfs  thereon,  this  refinance  is  ftarcely  difceriiible| 
for  by  ieveral  experiments,  made  with  the  greateft  care  and 
circumipedion  with  a  momr-piece. extraordinary  well  fixed  to 
the  earth  on  purpole,  which  Carried  a  fblid  brafs  /hot  of  4  | 
inches  diameter,  and  of  about  14  pound  weight,  the  ranges, 
above  and  below  45   were  found  nearly  equal  5  if  there  was 
any  di£^rence,  the  under  ranges  went  rather  the  fartheft,  bat 
thcfe  differences  were  ulually  left  than  the  errors  committed 
in  ordinary  praBice,  by  the  unequal  goodnefs  and  drynefi  of 
the  fame  fort  of  .powder,  by  the  uniStnefs  of  the  fhot  to  the 
bore,  and  by  the  loofenefs  of  the  carriage;  In  a  fmaller  brafs- 
Jhot  of  about  an  inch  and  a  half  diameter,  caft  by  a  crois-bow, 
,which  ranged  it  at  moll  about  400  foot,  the  torcc  being  much 
more  equal  than  in  the  nior tar-piece,  this  difference  was  found 
more  tiicely^  and  very  plainlv  the  under  ranges  conliantly 
fexcecdcd  the  upper;  from  which  trials  it  is  concluded,  that 
altho',  in  fmall  and  li^lu  fhot,  the  oppofition  of  the  air  ought, 
and  muft  be  accounted  for^  yet  in  ifaooting  of  great  and 

weighty 
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weighty  bombs,  there  need  be  very  little  or  no  allowance 
made  J  and  fo  thefc  rules  may  be  put  in  praftice  to  all  intents 
and  purpofes,  as  if  this  impediment  were  ablblutely  removed.  ; 

ShoQixnghy.ti^e  RarefaBion  of  tve  Air:,     2)r.  Papin.  PhiL 

TranC      i-j^,  p.  ai. 

WHeteos  ordinary  wind^gans  prodttced  their  efieds  by  the 
compre£Bon  of  the  atr^  Otb9  Guerick  found  out  a  new « 
fort,  that  inot'  by  weiaAion^  bat  Dr.  Vafin  cootriTed  ano< 
ther  that  (eemed  to  exceed  it :  A  A,  Fig.  i  .  Plate  XI.  is  a 
pipe,  very  equal  from  one  end  to  the  other 5  BB  a  fmall  pipe 
loldered  in  a  hole,  near  the  end  of  the  pipe  A  A,  and  applied 
to  the  plate  of  the  pneumatic  engine  j  CC  a  kind  of  ftool  to 
bear  up  the  hinder  part  of  the  pipe  A  A  ^  D  a  piece  of  lead 
fitted  to  the  bore  of  the  pipe  A  A  3  the  pipe  A  A  is  to  be  fhut 
at  both  ends  by  valves  outwardly  applied,  and  fo  the  faid  pipe 
A  A ,  tho'  never  fo  big,  may  be  exnauftcd  of  air  by  means  of 
the  pneumatic  engine  5  which  done,  the  valve  towards  D  niuft 
be  luddenly  opened,  fo  that  the  whole  preffure  of  the  atmo- 
fphere,  a^ing  upon  the  lead  D,  may  drive  it  along  the  pipe 
A  A,  with  fuch  a  fwiftnefs,  that  it  will  bt  able  to  carry  it  to  a  , 
great  diftance^  and  becaufe  fuch  a  valve,  (hutting  a  great  hole, 
would  prove  very  difficult  to  be  opened,  when  the  pipe  A  A  is 
of  a  grwbore^  the  aperture,  towards  D,  may  be  left  much 
fnudfec  than  the  pipcj,  the  fwiftneft  of  the  air,  .being  fo  great; 
that  even  thro'  a  pretty  fmall  aperture,  it  prefled  the  lead  D, 
as  freely  almofl:,  as  if  the  whole  bore  was  quite  open:.  Havii^ 
prepared  a  barrel,  carrying  a  lead  of  two  ounces,  the  experi- 
ment was  Ihewn  before  the  Royal  Society,  and  the  cScd:  was 
•fimnd  very  confiderable>  the  force  beii^  little  lefs  than  that  of 
the  wind-gun  by  compreffion^  the  lame  experiment  being 
afterwards  repeated  with  a  longer  barrel,  it  was  found  that 
the  length,  in  this  way  of  ihooting  was  very  little,  if  .any- 
advantage. 

ATJefcri^tion  of  fome  fimple  Colours;  hy  Mr,  Rich.  Waller. 

Phil.Tranf.  N°  i7(^.  p.  22. 

Simple  bluesy  i.SpaniJh  "whxtc  is  made  of  chalk  and  alum 
burnt  together.  2.  Mr.  IValkr  takes  the  Lapis  A^  ruoiius 
to  be  the  blue  bice  of  the  fhops,  for  it  is  light  and  friable, 
formerly  brought  from  jtmenia^  now  from  the  filvcr-minesoiE 
Qerm^y^  calted  Mefocpites,  and  Scrgbku  in  High-'Dutch.. 
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2.  Ultramarine  isinacleof  the  blucft  Zafis  Lazuli,  wbiclx  is 
freeft  of  gold  veins,  by  calcination.  4.  Smalt  is  made  of  zaifcr 
Mid  pOt*a/hei,  calcined  together  in  a  glafs- furnace.  5.  JLit- 
mafc,  or  Htmofc^  Mr.  Waller  fiippofes  to  H  the  juice  of  a 

{laot.  6.  Indigo,  faid  hs^Uny  io  hc  brought  torn  Juitfii,  a 
ind  of  mud  adnering  to  the  froth  about  reeds,  and  when  tried 
with  a  coal,  the  true  fort  burns  with  a  purple  flame,  and  linells 
of  the  fea :  Idnfckoien  fays,  it  is  called  Ani^  that  it  grows  in 
Q^v^iay  and  that  it  is  a  plant  like  ro(cmary»  which  is  gatheicd 
and  dried,  then  moiftened  with  &ir  water,  and  beaten  to  a 
mud.  7.  Indian  inkj  its  ufe  was  known  to  IPi/^,  tlio*.not  iu 
compoiition,  which  is  yet  undi&overedi  unl^la  kbe  burnt  fke^ 
as  hath  been  thought. 

Simple  yellows  and  reds*  i.  Cerulc  is  the  rufl  of  lead,  made 
by  a  vapoious  calcination:  Tliny  writes  thus  of  it,  Cap.  34. 
J^ib.  18,  ^fimmithiumy  or  ccruie  is  made  in  the  plumbers 
fhops  of  fmall  plates  of  lead  laid  upon  a  veffel  of  flrong 
vinegar  j  wnat  iaiU  miu  ihc  viia  ijar  is  lakcn  ou^  and  dried  m 
the  lun^  and  Cap,  6.  Jjt.  he  fays,  it  was  made  Rome 
of  burnt  marble-flmt  quenched  in  vinegar.  2.  Mafticor  is  a 
kind  of  improper  calx,  or  tin.  Guttae  Gantl/O',  or  Cavibcdla^ 
is  the  irii'pilTatcrl  iuice  of  a  plant,  not  well  known;  u  comes 
from  both  the  Ir.dies :  Some  think  it  is  the  juice  ot  liuphor- 
hium-y  others,  of  fcammony,  ortitbymal^  others,  q{  Ricinus^ 
others  again  refer  it  to  the  greater  CataputiA^  BfuU^  or  the 
flowers  of  the  Iniian  Riiirus,  and  will  have  it  coloured  with 
jftirmerie^  as  Scbreiir  would  have.  4.  Oker,  a  kind  of  natural 
carrh;  there  are  two  {brts  thereof^  the  one  native,  femcrly 
brought  from'  J^rica^  now  from  *lJacia  and  Mtngary^  and 
from  many  places  in  England^  cfpociallv  tbeibrcftof  ^De^tn 
the  other,  a  fadtitioas  fubftance  ot  lead  burned  «nd  quenched 
in  vinegar  ^  in  7iiay s rime  it  was  made  of  Rubrica^  or  ruddle 
<  burnt.  5.  Orpimenti  a  iat  inflammable  mineral,  ji^illy  ranked 
amongfl  poifons,  on  account  of  its  extreme  corrofire  qiuliry ; 
Vlim  fays,  it  was  dug  up  in  Syria,  not  very  deep  in  the 
^artn,  and  that  the  emperor  C^/A^ii/  i  had  hopes  of  obmining 

fold  out  of  it  J  on  whicn  account  he  caufcd  14  pounds  of  it  ro 
c  tried,  which  alTorded  very  good  gold,  but  in  fo  fmall 
a  proportion,  that  he  lofl  by  the  trial.  6,  Umber  is  a 
native  earth.  7.  Red-lead,  a  colour  unknown  to  rhe 
ancients,  made  of  litharge,  or  burnt  lead,  by  a  rcvcr- 
berarory  calcination,  or  of  cerufe  put  in  a  platter  over 
the  fii^,  which  tnttft  be  contiftually  ftir^cd,  till  it  has 
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toouifed.*  red-lead  colour*  8.  Buroc  oker  is  the  common 
yefiow  oker  bornt  in  the  open  fire.  >  Ciimabsur  or  vermil- 
licHi,  there  are  two  forts  ot  itj  vi»,  native^  or  the  mioium 
.  of  the  ancicnit^  which  is  the  mineral  that  yields  quickfiker» 
of  which -and  lulphur  it  chiefly  confifts;  it  is  found  in  the 
mines  of  ]f^ria:  Thiscobur  was  amoi^ft  the  ancient  Romans 
u&d  for  facrcd  purpofes,  and  on  kAhusy  Jupiter's  face  was 
painted  therewith,  as  alfo  the  bodies  of  thofc  who  entred  in 
triumph:  I  he  faftitious  cinnabar  is  that  now  uicd,  and,  is 
made  by  a  fublimation  ot  mercury  and  Iplphur.  lo.  Carniiiie 
made  of  cochinecl.  Ii.  Lack,  tibought  to  be  an  Arabic  word, 
is  made  of  dyed  flocks,  or  Ihavings  ot  fcarlet-cioth,  or  of  the 
cochmccl-infcd:,  or  el fe  of  kermcs-berries,  by  extracting  their 
tin^ure  with  a  lee  of  pot-afiies,  and  then  precipitating  it  with 
a  fblution  of  rock -alum  :  Af  rcr  the  fame  manner  a  lack  may 
be  nradc  of  any  plant  or  flower^  there  is  another  iort  of  Jack 
made  of  guni-iac,  by  extraQing  its  tini^urc  with  urine. 
12^  Sanguis  Draconis  is  the  gum  of  a  tree,  which  looks  like 
dsied  blood,  it  is  brought  from  fever al  parts  of  the  Eaft-IndieSn 
13.  Mn^fif  reddle  or  ruddle,  is  found  in  many  places  of  Eng- 
km^  particularly,  near  Witney  in  Oisfordjbire.  14.  Lamp* 
black  is  thus  defcribed  by  TUny  to  be  made  of  the  foot  of  rcmn 
or  burnt  pitdij  houfes>  being  built  oh  purpofefor  it,  to  keep 
intheiiaoke. 

fA  Vwage  d  the  Emperor  of  China  into  the  EatUrn  Tar- 
tary.  PhU.  Tranf.  N**  180.  p.  jp. 

THE  emperor  of  China  made  a  voyage  into  the  eaftern 
T^r^ipyy  in  the  beginning  of  1582,  after  having  quelled 
a  revolt  by  the  death  of  three  rebellious  kings,  formed  in 
ibme  provinces  of  the  empire :  One  of  thefe  princes  was  ftran- 
glcd  m  the  province  of  which  he  h.id  niide  himfelf  mafter^ 
tne  lecond,  being  brought  to  'Pekin  with  the  principal  heads 
of  his  faftion,  was  cut  to  pieces  in  the  Gght  of  the  whole  court; 
the  moit  confiderablc  Mayidarins^  acting  with  their  own  hands 
in  this  {ad  execution,  to  revenge  upon  this  rebel  the  death  of 
their  parents,  whom  he  had  caufed  to  be  cruelly  murdered  5 
the  third,  who  was  the  moll  conliderablc,  and  indeed  the 
head  of  the  revolt,  had,  by  a  voluntary  death,  prevented  his 
defer ved  pumfhmcnt,  and  lo  pat  an  end  to  a  war,  which  had 
laftcdfor  ieven  years:  Peace  having  been  fettled,  by  there- 
e^bli(hing,  in  the  dn^re  and  all  its  provinces,  the  peaceable 
^joyment  of  their  ancient  liberties^  the  emperor  departed 
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thcz-^dof  JlIdKchto  go  into  the  province  of  Leaotum^  the 
country  of  his  anceftors,  with  a  defign  of  vifiting  their  fepul-  * 
chre8,  and,  after  honouring  them  with  the  ufual  ceremonies, 
of  profccuting  his  journey  to  the  Eaflern  ^Tartary  :  This 
journey  was  from  ^ekin  to  the  end  of  u  about  11 00  miles: 
The  emperor  took  with  him  his  eidelt  Ion,  a  young  prince  of 
ten  yean  of  age,  who  already  had  been  declared  heir  of  the 
empire :  The  three  principal  queens  went  alfo  this  journey, 
eaen  in  her  gilded  chariot,  as  alfb  the  principal  kings,  which 
compofe  this  empire,  together  with  all  the  grandees  of  the 
court,  and  the  moft  confiderable  Mandarins  oi  all  the  orders  5 
who^  having  all  a  great  train  of  attendants,  and  a  very  fplen- 
did  equipage,  made  a  court  about  the  emperor  of  more  than 
70000  per&ns:  It  was  the  emperor's  wiU,  that  the  author  of 
this  relation  fliould  accompany  him*  in  his  journey,  and  that 
he  fiiould  be  always  near  his  perfbn,  in  order  to  make,  in  his 
prefencc,  the  obfervations  neceflary  for  knowing  the  difpofition 
of  the  heavens,  the  elevation  of  the  pole,  the  magnetlcal  de- 
clinations of  every  place  and  for  meafuring  with  mathematical 
inUruinenrs  the  height  of  the  mountains,  and  the  diftanccs  of 
places 5  the  emperor  was  alio  ple  ifed  to  be  informed  of  what 
concerned  meteors,  and  many  other  phyfical  and  mathematical 
matters;  infomuch  that  he  gavtr  orders  to  an  officer  to  carry 
•  upon  horfes  fuch  inflrumcnts  as  there  fliould  be  occafion  for, 
and  he  recommended  the  author  to  the  prince  his  uncle,  who 
was  alio  his  father  in  law,  and  the  fecond  perfon  of  the  ftate, 
and  denominated  by  a  Cbinefe  name,  which  fignifies  an  afib- 
ciate  in  the  empire. 

In  fh  is  journey  they  always  proceeded  towards  the  north-eaft^ 
from  ^eiin  to  the  province  of  Zeao-fumf  the  road,  which  is 
pretty  equal,  was  about  300  miles  $  the  province  of  Leao-tum 
itielf  is  about  400  miles,  but  the  road  much  more  unequal  oq* 
account  of  the  mountains;  from  the  frontiers  of  this  province 
to  the  city  of  Z^,  on  the  river,  which  the  Tarfars  call  Songoro^ 
and  the  Chinefiy  Sumboa^  the  way,  which  is  about  400  miles, 
ts  very  difficult,  being  fbmetimcs  eroded  by  mountains  ex- 
tremely fteep,  fometimes  by  valleys  of  extraordinary  depth, 
and  thro'  defart  plains  for  two  or  three  days;  the  mountains 
this  country  are  covered  on  the  c aft  fide  with  great  oaks,  and 
old  forefts,  which  have  not  been  cut  for  ages:  All  the  country 
beyond  the  province  of  Leao-tum  is  exceeding  delarr,  and  no- 
thinr:  to  be  fecn  on  all  fides  but  mountains  and  valleys,  and 
^icTiS  Qt  bears,  tigers  and  otber  beafts  of  prey  3  fcarccl)'  d  hou& 
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to  be  (band,  but  only  iome  poor  reed-hutts  by  the  Gdcs  u( 
brooks  and  ftreams:  'All  the  cities  and  towns  in  the  pro- 
vince of  Leao-tum^  and  which  arc  in  great  numbers,  are  en- 
tirely ruinous  5  for  the  petty  king  of  the  '/arti^rs^  who  ilt  this 
war  on  foot,  having  but  a  very  linall  army,  caufcd  the  inha- 
bitants of  thofc  places  to  take  arais,  and  forthwith  to  deliroy 
thcfe  towns,  that  he  might  take  from  his  loldicrs  the  hopes  of 
ever  returning  again  to  their  own  homes:  The  capital  of  Jjeao- 
tum^  which  is  called  Xin-Tam^  is  a  city  very  fair  and  pretty  en- 
tire, it  has  ftill  the  remains  of  an  ancient  palace  5  its  latnude 
is  about  41°  5d'5  in  it  no  declination  of  the  magncnc  needle  is 
obferved:  The  city  of  Ula^  which  was  almoft  the  extremity 
of  this  journey,  lies  in  44"  20',  and  there  the  compafs  declines 
from  thefouth  to  the  weft  i'^  40':  From  Teldn  towards  the 
eaft  there  is  m^de  a  new  ro^d,  by  which  the  emperor  may 
commodioufiy  march  with  his  hoHe,  and  the  queens  travel  in 
their  chariots  $  this  way  is  about  10  foot  broad»  and  as  level 
and  flreight  as  poffible,  it  extends  above  1000  miles,  it  hath 
a  little  rifing  on  each  fide  about  a  ^t  high,  every  where  equal ' 
and  perfedlly  parallel  to  each  other  ^  and  this  way  was  as  iieat» 
efpe^ially  when  the  leather  was  feir,  as  a  floor  where  the 
husbandmen  ihreih  out  their  com  in  thp  fields  there  were  dUb 
certain  peribns,  who  all  doog  took  care  to  Cnooth  and  cleanfe 
it:  There  was  made,  fi>r  the  emperor's  return,  a  road  like  ^ 
the  former,  moitnuins  were  levelled,  and  bridges  raifed  over 
rivers  5  and  for  ornathenting  them,  they  had  extended  on  each 
fide  of  tlicm  a  Ibrt  of  matts,  on  which  divers  figures  of  ani- 
mals were  painted,  which  had  the  fame  efFtjfi  with  tapeftry 
hangings:  I'hc  emperor  icidom  made  ule  oi  this  way,  being 
generally  taken  up  with  the  diverlion  of  huntings  and  when  he 
accompanied  the  queens,  he  only  rid  by  the  fide  of  if,  that  the 
great  numbers  of  horle  io  his  train  might  not  fpuil  it 5  he  or- 
dm^^rily  marched  at  the  head  of  this  army,  the  queens  fol- 
lowed imnicclurcly,  bur  at  fome  diftancc,  in  their  chariots, 
with  their  tram  and  equipage  3  the  kings,  the  grandees  of  the 
court,  and  the  Mandarins,  every  one  -according  to  his  rank, 
followed  the  queens ;  and  a  great  number  ot  attendants,  and 
Other  pcoplcon  horic-back  brought  up  the  rear  :  As  there  was 
not  one  city  on  all  this  road,  that  could  either  lodge  fo  great  a 
multitude,  or  ftimifh  them  with  provifions,  lb  they  were 
obliged  to  carry  along  with  them  necclTarics  for  the  journey, 
'and  even,  provifions  tor  three  months:  On  this  account  there 
were  icnt  bcibre«  by  the  roads  made  on  each  fide  of  that  of  the 
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emperor's,  a  great  number  of  waggons,  camels,  horfcs  and 
mules  for  carrying  the  baggage;  befidcs  thclc,  the  emperor, 
kings,  and  almoil  all  the  grandees  of  the  court,  had  great 
numbers  of  horlcs  for  relays,  and  droves  of  beeves,  fheep,  and 
other  cattle  ;  and  tho'  they  marched  at  a  pood  diftancc  from 
the  emperor,  yet  they  raiied  thick  clouds  oi  duft,  fo  that  ic 
W:is  hard  to  diftmguilh  any  one  at  1 5  or      paces  :  The  march 
was  lb  well  regulated,  thit  this  army  encamped  every  night  oa 
the  bank«  of  Uane  river  or  brook ;  and  for  thit  reafon  the  tcntt 
and,  baggie  necdSary  for  thb  tncftmpmeni  fet  out  wery  earlj 
ia  the  mornings  and  the  quarter«m afters,  on  their  firft  am- 
▼a]>  marked  out  the  propereft  ground  ibr  die  tents  of  the  em* 
peror,  queens,  kings,  grandees  of  the  coturt»  and  of  the  Afatt^ 
darinSy  each  according  to  his  dignity,  and  acoofdtng  to  his  fta^ 
tion  in  thcOrine/e  militia,  which  is  difided  iniD  eight  oxdm 
or  ftandards:  In  the  fpace  of  thoee  mbotht,  they  macthed 
about  1000  mileii)  advancii^  towaida  the  nordi-eafti  aad  abent 
as  many  in  their  return  ^  in  $ne,  tfaejr  arrived  at  Km-Uff^  a 
Art  fituated  between  the  Smth  Sea  and  the  motmteins  of  ^e 
norths  it  is  here  the  celebrated  wall  begins^  which  divides  the 
ptovince  of  Leao^nm  from  that  of  T^ekely^  from  whence  it  cx- 
tends  very  far  nonhwards,  over  the  tops  of  the  higheft  moun- 
tains:  Upon  entrine  this  province,  tne  emperor,  the  kinj^ 
and  the  grandees  of  the  court  quitted  the  great  road,  to  take 
that  of  the  mountains  of  the  north,  which  arc  extended  without 
interrufftion  towards  the  north-eaftj  there,  fome  days  were 
fpent  in  hunting,  which  was  performed  in  this  manner:  The 
emperor  cholc  3000  men  of  his  life-guard,  armed  with  arrows 
and  javelins,  and  difpofed  them  in  fuch  a  manner  that  they 
took  up  a  great  compais,  making  a  kind  of  circle,  whole  dia- 
meter was  at  leaft  5000  paces  j  then  drawii^  nearer  to  each 
other,  without  quitting  their  ranks,  the  emperor  jointog  widi 
them  feveral  of  the  captains*  and  of  the  standees  of  the  coort^ 
for  the  bettctkceping  of  order,  they  reduced  thit  great  circle 
to  another  much  lefc,  about  300  paces  in  diameter  5  ib  that  all 
the  beafts  that  were  encbfed  in  the  firft,  found  themfelvei 
taken  in  this  left  as  in  a  net ;  ibr  the  men  ftood  icrciofetoge^ 
ther  that  they  left  no  melhing  place  for  them  to  efcape  ^  theft 
they  purTued  them  fo  yigoroufly  in  this  fmall  compafs,  that 
the  poor  animals,  tired  with  the  violence' of  their  courfing) 
came  and  fell  down  at  the  feet  of  their  chafers,  and  (bfiered 
themfelves  to  be  taken  without  any  trouble  ;  the  author  had 
fien  two  or  three  hundred  hares  taken  ia  this  manner  in  lefs 

than 


After  imving  tnivolM  »boiie  400  miles  in  kiuitiog  iorthU  maor 
ncr,  they  arrived  at        at  Xyn  Tam^  the  capital  of  the  pro* 

vince  *  duriflfr  his  ftay  in  rhis  city,  >  the  emperor,  with  hi& 
queens  went  to  vifft  tne  Icpulchrcs  of  his  anceltors,  which  are 
•at  a  fmall  dillancc  froni  this  place,  from  whonce  he  lent 
bu  k  the  queens  to  Xyn'Tam,  to  continue  his  own  journey  into 
the  Eafiern  Ttartmy:  After  fevei-.il  day«  marching  and  hunt* 
ing,  he  arrived  at  Kirin^  400  miles  from  thif  city 

is  built  along  the  great  river  Songoro,  which  takes  it  fource 
ffotn  the  mountain  Cham  pe^  diltant  400  miles  towards  the 
fouth^  this  mountain,  fo  famous  in  the  eaft,  for  having  been 
the  ancient  feat  of  the  I'artars^  is  always  covered  with  fnow, 
whence  it«  xiaMi  CMam-fe  fignifying  the  white  niounrain :  A» 
foon  as  the  emperor  law  it,  he  alighted  from  his  horic,  and  ^ 
fell  down  OD  kia  knfies  on  the  baak  of  the  riveri  and  bowed 
himfelf  three  tiftneff  to  tke  ground  ta  &li^e  it^i  after  which,  he, 
cittfed  himfelf     he  eafried  on  a  gloriew  throne  o£  gpld,  audi- 
thus  he  made  his  entfaace  into  the  city^  all  the  people  ran, 
in  throngs  before  kim»  tefti^ing  by  their  acclamations,  the  joy 
thif  ha4  to  ftp  lun$  this  pcitm  ^  great  yleafure  iq  thofe 
teftiMoatet  of  theb  a&OioQi^  and  to  give  them  fome  marka. 
of  hta  being  very  ftiiiUo  liionof,  be  was  pleafed  to  lufFet. 
httoiUr  to  be  fee»  by  all,  and  forbid  bia  mards  to  hinder  the 
people  from  approaching  him,  aa  th^y  ufcd  to  do  at  Vektn : 
iB  this  city  there  are  barks  of  a  peatKidar  cooftcoftion^  tho 
inhabitants  do  always  keep  a  great  mimber  of  them  inreadi* 
ticil  to  repulfc  the  Mu/covites,  who  come  often  into  this  river, 
to  aifpute  the  fifhing  of  pearL:  The  emperor  repofed  iMmfelf , 
for  two  days,  and  after  that  he  went  down  the  river,  accom-. 
panied  with  more  than  loo  boat§,  till  he  arrived  at  the  city  of 
Ula,  the  faireft  in  all  this  country,  and  which  formerly  was 
the  feat  of  the  empire  of  the  'Tarfars  :  A  lude  bw.low  this  city» 
which  is  at  moft  about  92  miles  trom  Kiriii,  the  river  abounds 
in  a  certain  fifh,  which  refembles  pretty  much  the  plaice  of 
Europe-^  and  it  was  principally  to  take  the  divcrfion  of  fiHiing 
that  the  emperor  went  to  Ula-^  but  the  rains,  coining  on  fo 
fuddenly,  fweJicd  the  river  lb  much,  that  all  theirn:tswere 
broken  and  carried  away:  And  in  their  return  to  'Pekin  they 
underwent  infinite  fatigues,  the  toads  having  been  fpoilcd  bv 
the  rains  and  lendred  almoft  impaffable,  there  being  in  feveral 
placet  great  coUcaions  of  water  and  mud^  the  bridges  were 
ehber  overturned  by  the  violence  of  the  cuwcot«»  or  covered 
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all  over  by  the  overflowing  of  the  waters:  The  author  under* 
ftood.  from  the  inhabiunts  of  27%f,  that  NmrUa^  ^  pl^ce 
much  renowned  in  thole  pans,  it  diAtnt  from  UJa  700  c/binefe 
ftidia,  each  of  which  is  3^0  geometrical  pacei»  and  that  int* 
barking  at  Nimrita  upon  the  great  iiFer  Skl&mt  into  which 
the  Songoro^  aad  fbme  other  mord  confiderable  rivers  do  dif*- 
charge  themfelve^,  and  Allowing  the  coorfe  of  the  river,  which 
runs  towards  the  norch-eaft,  or  fomcwhat  more  to  the  north, 
they  arrive  in  40  days  at  the  Eafiern  Sea,  which  is  probably 
the  It r eights  of  Aaien. 

A  Voyage  of  the  Emperor  of  China  into  tie  Weftem  Tar* 
tary.   Phil.  Tranf.Ko  180.  p.  52. 

THE  emperor  in  1683  made  a  journey  into  the  Weftern 
Tartary^  together  with  the  queen  his  grand -mother, 
called  the  queen*mother  ^  he  let  out  the  itfth  of  ^^uly,  at- 
tended with  more  than  6qqqo  men  and  100000  horfes  ^  there 
were  ieveral  reafons  for  undertaking  -this  journey :  The  £rft 
was,  to  keep  his  milttia»  both  in  peace  and  war,  in  continual 
cxercife^  and  for  this  reafon  it  was,  that  after  he  had  efla- 
blifhed  a  firm  peace  in  all  parts  of  diis  vaft  empire,  he  recal- 
led his  beft  troops  fron^  every  province,  and  refolved  in  his 
council  to  make  every  year,  expeditions  of  this  fort  $  that  by 
hunting  of  deer,  boars,  bears  and  tigers,  they  might  learn  to 
overcome  the  enemies  of  the  empire^  or  at  K»ft  to  prevent 
the  pooling  of  their  courage,  or  their  degenerating  from  their 
priftine  vdoor,  by  the  luxury  of  Cbifta,  in  a  loos  traA  of 
peace :  In  cffk^y  thefe  hunting  matches  had  taiore  of  the  fhew 
of  a  military  expedition,  than  of  diverHon^  they  were  all 
armed  with  arrows  and  fcimeters,  divided  into  companies,  and 
marched  in  b;i r tie  array. after  their  ftandards,  with  the  found  of 
drums  and  trumpets^  during  their  hunting,  they  entirely  in- 
veftcd  the  mounuins  and  forefts,  as  if  they  had  been  cities, 
which  rhey  defigned  to  befiege  ^  imitating,  in  this,  the  manner 
of  hunting  of  the  Er.flern  Tartars  :  1'his  army  had  its  van  and 
rear  guards,  its  mam  body,  its  right  and  left  wings,  which 
were  commanded  by  fo  many  generals,  and  petty  kmgs;  more 
than  70  days  were  fpenr,  before  they  fet  forwards  on  their 
march,  in  making  provifion  for  the  armv^   for  in  all  the 
Weftern  Tartary,  fo  called  not  iii  rcfpc:!:  of  China y  which  is 
itfelf  wt-lhvard  of  it,  bur  in  rclped:  of  the  jbaflern  Tartary^ 
there  ib  notnma  to  be  found  bur  mountains,  rocks  and  valJies, 
diere  arc  neither  cuic«|  town*  or  viliagcs>  nor  fo  much  as  any 
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houfcs;  the  inhabitants  lodge  under  tents,  pitched  on  all  fides 
in  the  open  fieldsj  they  are  generally  ihcpherds,  and.rranfport 
their  tents  from  one  valley  to  another,  according  as  they  find 
pafturej  they  breed  no  hogs^  nor  any  of  thofe  animals,  which 
clfewherearc  fed  in  villages,  as  poultry  and  geefe  $  but  only 
fuch  as  feed  on  herbs  produced  m  an  uncultivated  country  5 
they  pafs  their  lives,  either  in  hunting,  or  doing  nodiing  at  all ' 
and  as  they  neither  fow  nor  cultivate  their  land,  fo  they  have 
no  harvefts  $  they  live  on  milk,  cheele  and  flcfli,  and  have  a 
ibrt  of  wine,  not  unlike  our  A^UA  Vit4f^  with  which  they  make 
merry  and  are  oftjpn  drunk  ^  in  a  word  Aeir  grcatefl:  care  is, 
what  to  eat  and  drink»  like  the  beafts  and  droves  they  feed : 
They  are  not  without  their  priefts,  whom  they  call  Lamas^ 
and  for  whom  they  hive  a  great  veneration  5  and  in  this  they 
difirfrom  the  oriental  Tartars,  the  created  p  irt  of  whom 
have  no  religion,  nor  any  belief  of  a  God  ^  for  the  refl,  both 
the  one  and  the  other  are  flaves,  and  wholly  depend  on  the 
will  of  their  mailers,  whole  religion  and  manners  they  bhndly 
follow :  This  part  of  Tartary  lies  without  the  prodigious  Ci?/- 
ftefe  wall  about  icoo  ftadia,  that  is,  more  than  ^00  European 
miles,  and  extends  from  the  north-eaft  towards  the  north : 
The  emperor  rides  on  horfe-back,  at  the  head  of  his  army, 
thro'  thole  dciarts,  and  fleep  mountairis,  fir  from  great  roads^ 
expofed  all  day  to  the  heat  of  the  fun,  to  rams,  and  all  the 
injuries  of  the  weather :  The  fecond  reafon  of  undertaking 
tills  journey  was  to  keep  the  Weftern  'Tartars  in  their  alle- . 
giance,  and  to  prevent  any  pernicious  defign  formed  againft 
the  ibte.:  It  was  for  this  resubn,  that  he  entred  their  country 
with  fo  great  an  army,  and  with  fuch  warlike  preparatioi^s ; 
and  that  he  caufed  at  feveral  times  great  guns  to  be  di (charged, 
^  to  ftrike  terror  into  the  rout:  Bcficfes  this  great  retinue,  he  ' 
would  ftill  be  accompanied  with  all  the  marks  of  grandeur  of 
the  court  of  Vekin^  viz,  with  a  number  of  drums,  trumpets, 
timbrels,  and  other  mufical  inftrumentsi  which  formed  con- 
certs, either  whilft  he  iat  at  table,  when  he  entred  the  palace, 
or  when  he^entout;  that  by  this  external  pomp  he  might 
aftonifh  this  barbarous  people,  and  infjpirc  them  with  the  fear 
and  refpefi  of  his  imperial  majcfty  $  for  the  empire  of  Cbtria 
ijever  had  any  enemies  more  formidable  than  thcfe  Weflern 
Tartars^  who  begin  from  the  eaft  ot  China  to  encompafs  it 
with  an  almolt  infinite  number  of  people,  and  keep  it,  as  it 
were,  continually  beleagured  on  the  weft  and  north  lide  there- 
of ^^.and  it  was^  to  niake  a  bulwark  againil  their  incursions, 

D  d  d  a  that 


Digitized 


3g6  MEM0liiSiftbe 

that  in  cm{>er6r  of  China  in  ancient  times  caufed  this  great 
wall  to  he  hailt,  which  feparatcs  C/'jina  from  their  country  : 
The  author  had  pafled  this  wall  four  times,  and  had  confi- 
dered  it  very  attentively,  and  he  thinks  he  can  fay  without  ex- 
aggeration, that  all  the  feven  wotiders  of  the  world,  put  toge- 
ther, are  not  comparable  to  tint  work  5  and  that  all  that 
hs^th  laid  oonceming  k  it  far  fhort  of  the  truth :  Two  tUag^ 
ffO  laote  efpociilly  remtrkable^  firft/that  v«ft  extent  of 
country  ^om  caft  to  weft,  thro'  Hrhtdi  it  pafiea;  at  in  fevend 
placet,  not  only  thro'  vail  champaigns^  but  aUb  over  the  tops 
of  e3cceeding  high  moostnint^  on  wmdi  it  is  raifed  by  little  mid 
little,  and  iortified  at  oortalft  interpak,  with  llwge  lowers,  not 
^iiftant  from  each  other  more  than  two  flighb-fliot  $  lio  feunl 
$ct  height  b  #  place  he  meafovod  1037  eeonwcrical  feet  rime 
llie  tioriBona  (b  liuit  it  it  hard  to  cottpraiend^  Imw  it  fMit 
Cble  to  raift  thit  enonhout  b«l«Nif4c  to  that  heijght,  in  pkm 
^ry  and  mountainous,  whither  the  leveral  materials,  as  water, 
iN^ck  and  mortar  muft  have  been  brought  from  a  great  diflance 
with  incredible  labour  :  The  fecond  thing  lurprihng  was,  that 
this  wall  is  not  continued  in  the  fame  line,  but  bent  in  leveral 
places,  according  to  the  fituation  of  the  mountains  5  in  fuch  a 
Planner,  that  initcad  of  one  wall,  one  may  fay  there  are  three, 
which  encompafs  this  large  part  of  China:  After  all,  the  'lar- 
tartan  monarch,  who  united  the  Cbinefe  and  the  Tartars  under 
one  and  the  fame  government,  hath  done  fome  things,  which 
are  more  for  the  Iccurity  of  Chifia^  than  that  emperor  who 
built  the  long  wall  J  for,  after  reducing  tUc  Ififtern  Tartars^ 
partly  by  artifice,  and  partly  by  force  of  arms,  he  obliged 
them  to  remove  to  the  diltance  ot  900  miles  from  the  Cbimpt 
wall,  where  he  diflribttted  lands  «d  padure  amoi^  dim, 
and  gave  their  country  to  other  7'artars  hit  fiifa^efb ;  notwith- 
ftanding  which,  thclc  Wefiem  Tamrs  arc  fo  powerful,  that  if 
p^er  diey  fhould  unite  togetfaor,  they  «tkht  make  thc»ilelvcs 
mafters  of  all  Ci^,  and  of  the  JS^jSmr  2^^  Oncof  tlie 
prmcipal  concemt  of  thit  caepetat  was  to  engage  to  bit  in- 
tanaft,  hv  his  royal  bomtiet,  and  ttv  demonftrationB  of  a  An- 
gular aS^aion,  the  Zamas,  or  pnefts^  for  they  being  m 
g^a^^pute  amongft  their  c*wn  nation,  eafily  perfuaded  £em 
fO  fobfiiit  to  tlie  govcnmient  of  fb  great  a  prince ;  and  it  is  ie 
C|onodefttUMI  of  ^it'fervtce,  that  the  prefcnt  emperor  looks  on 
weZ^IWli  with  a  favourable  eye,  that  he  bcftows  prefcnrs  on 
TOoni,  and  that  he  makes  u(e  of  them  to  keep  the  Tarrars  in 
W«giancc ;  Tliis  vaft  country  is  divided  into  48  pro- 
vinces 4 
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^inces^  wheftce  it  ui»  that  the  emperor  of  CMtja  tnay  be  juldy 
failed  the  greateft  and  cnoft  powerful  monarch  of  ^fia :  The 
prefent  emperor  has  charged  himfclf  with  the  whole  govern- 
ment, widiout  iharmg  any  part  of  it  with  any  of  the  ColsoSy  or 
any  of  the  great  racn  of  his  court :  He  punifhcs  wuh  extraor- 
dinary equity  both  high  and  low  ,  he  deprives  them  of  their 
charges,  and  degrades  them  from  the  rank  rhcy  hM^  propor- 
tioning always  the  punilhment  to  the  heinoufnefk  oi  the  crime  j 
be  takes  cognilancc  of  the  affairs  tranla^^ed  in  the  royal  coun- 
cil, and  the  other  tribunals 5  in  a  word,  he  diipoies  of,  and 
orders  every  thing  himiclf;  and  it  is  on  account  of  the  abibiute 
authority  he  hath  thus  acquired,  that  the  gre^eil  Iprds  olthc 
court^  aad  gcj^ons  of  the  higheft  qujUity  in  the  emnirea  even 
the  princes  of  the  blood,  never  appear  in  his  pre&ace» ,  but 
with  the  ftobandcSt  cefpefls  The  third  reafon  the  emperor 
had  for  this  jonnisy,  was  cn  accoant  of  his  health  ^  becaufe  he 
knew  by  experience^ that  when  he  is  too  long  at  ^ekin  without 
going  abroaa»  he  eaaoot  «r«id  fijUline  into  xveral  diilcmpers, 
wiaa  fao  jpreveots  hy  mp$m  of  theic  long  progre^j,  for 
4imBg  ^e  whole  joorney,  he  never  fees  any  woiaan  ^  and, 
wliich  is  moise  furprifing,  theie  is  not  one  in  all  this  great 
^irmy^  except  thofe  of  the  4ret&aue  ^ ihe  ^ueen  mother^  and  it 
is  very  rarely,  tliat  ihe  or  aw  ^  die  qi^ns  accompany  the 
emperor  inthcfe  tours:  Another  reafon  of  this  journey,  was 
to  avoid  the  exceiTive  heats  of  ^ekin^  in  the  fmnmer,  during 
the  dog-days  p  for  in  this  part  of  Tartary  there  reigns,  during 
the  months  of  y«/y  and  Ji{;z^ujt,  fo  coM  a  wind,  specially  m 
the  night,  that  it  is  neceflary  to  pur  on  thick  cloath.s  and  furs  j 
and  this  extraordinary  cold  niay  be  owing  to  the  country  being, 
high  and  mountainous,  and  to  the  faltpctre,  in  which  it  alio 
abounds^  the  cold  here  is  lb  violent,  that  frozen  cl  ^ds,  dnd 
pieces  of  ice  are  dug  up  at  the  depth  of  three  or  four  ioot :  I  or 
a  trzEi  of  more  than  Coo  miles,  the  emperor  caufcd  to  be 
made  a  great  high  way  a-crofs  mountains  and  vallies  for  the 
queen  mother,  who  rode  in  a  chariot-  he  built  an  infinite 
number  of  bridges  over  torrents^  and  he  alfo  ordered  rucks  to 
he  cut  thio'  with  iocsedible  lahour  and  expence. 

Obfervations      Cof!je£iures  on  the  Chinefe  Chara^ers.  PhiL 

•   Trani:      180.  p.  ^3. 

WHether  ihere  ever  was  anv  natural  langoaffe,  the  author 
does  not  diffwite  3  but  that  there  have  been,  ftiil  are, 

a#id  that  mere  Artificial  languages  may  be  invented*  is  not  hard 

to 


Digitized 


39$  M  E  hL  O  IK  S  ^  the 

to  prove:  The  Chinefe  court-language  is  faid  to  be  of  thia 
kind,  contrived  and  Tpokcn  by  the  Literati  and  Mandarins 
throughout  the  whole  empire  of  Chinay  and  differing  from  all 
the  other  languages  Ipoken  therem^  and  he  conjeftures  it  to 
be  nothing  more  than  the  names  of  the  charaders,  by  which 
they  write  and  exprefs  their  meaning,  arbitrarily  im poled  by 
them,  as  we  in  Europe  give  names  to  arithmetical  figures,  and 
not  as  wc  pronounce  words  written  with  a  literal  charafter  5 
thi»  the  author  judges,  by  comparing  the  chancers  with  the 
names  they  pronounce  and  read  them  by :  Nor  do  they  afcend 
above  a  monofyllabical  name,  tho'  the  character  confiit  of  many 
fingle  ones,  each  of  which  hath  itt  proper  ienfe  and  monofylla- 
bical name,  and  tho*  the  meamng  of  each  chara£ler  be  an 
iDgredient  in  the  notion  of  that  compounded ^chara6ler. 

fiat  whatever  we  may  judge  of  language,  it  is  pafl  difpute, 
that  writing  was  ever  artificial,  how  anciently  foever  it  were 
ufed,  and  was*the  invention  of  Ibme  thinking  and  ftadious  men; ' 
St  is  aUb  evident,  that  there  have  been  varioas  ws(ys  thought 
of  foir  exprefling  (Ignificancy,  according  to  the  feveral  genius's 
of  the  inventors;  as  may  be  guefledfirom  the  Egyptian 
hieroglyphics,  the  Chimfe  charafiers,  the  JUesidcan  chronology, 
and  the  literal  charafters  of  ieveral  nations;  each'of  which 
ieem  to  proceed  on  different  methods,  and  from  different 
turns  of  invention:  "Which  of  thefc  methods  is  the  moft 
ancient,  is  hard  to  prove  5  the  Egyptian  mummies  and 
obeliilcs  fhew  the  great  antiquity  of  the  hieroglyphics;  yet  the 
C^/z/^y^' chronology,  if  it  may  be  credited,  exceeds  the  E^-ptian 
in  that  refpefl^  for  the  Chinefe  make  Fohi^  the  firft  king  of 
Cbina^  tTie  inventor  of  their  chara6ler,  and  account  him  to 
have  lived  2950  years  before  Chrift^  during  all  which  time 
they  pretend  to  a  written  and  authentic  hiltory;  but  their 
account  of  the  times  preceeding  that,  they  eftcem  more 
fabulous  as  chiefly  depending  on  fi^lion  and  oral  tradition  j 
which  may  be  eafily  feen  from  tne  number  of  years  they  reckon 
fince  the  creation  to  the  prefentyear  i58d,  viz,  no  lefs  than 
88(^40102  folar  years  5  there  having  expired  fincc  the  creation 
8864  Ven  of  years,  (every  F^?!^  contabed  10000  fuch  years)  and 
of  the  prefent  yenthiB  year  i6i6  is  the  lozd;  which  account 
is  abundantly  more  extravagant  than  the  Egyptian  ^  but  this 
need  not  invalidate  their  hiftory  fince  Fobi-jhy  which  it  appeiln 
that  their  charaCler  was  invented  before  Mofes,  about  1400 
years,  and  even  before  Menes^  the  firft  Egyptian  king,  about 
500  years;  fo  that  the  Chinefe  chaniAers  ieem  to  be  the  moft 
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ancient  of  the  kind ;  and  the  book  2?ib'flf » faid  to  be  writ^n  -t^y 
Jpp^^i^^theoldeft  book. 

^^idus  jbvius  affirmsi  that  the  firft  occafion  of  the  art  of 
printing  in  Germany^  was  owing  to  a  German  merchant^  who, 
feturiiing  from  Cbina  into  his  own  country,  related  what  he 
l|ad  obilerved  concerning  the  prafiice  of  it  in  that  country^  and 
dio*  the  Clrimfa  way  be  wholly  difierent^  as  to  the  method  of 
compoiing,  from  what  was  invented  and  perfeded  hcic  in 
Europe  3  yet  fuch  an  intimation' was  fufficient  to  an  ingenious 
artiil:  to  improve  the  firft  contrivance,  and  to  accommodate  it 
more  to  the  literal  way  of  writing  with  us;  and  as  our  way  is 
now  poflibly  brought  to  the  greatcft  pcrfedlion  for  exaftnefs 
and  expedition,  fo  doubtkfs  muft  their  way  of  printings  fincc 
they  can  ingrave  their  ftanip  for  a  flieet,  as  fbon  as  one  of  our 
compofitors  can  fct  and  correft  a  fhect  of  our  literal  chara<^er  j 
and  fince  one  man  alone  may  print  off  1 500  Iheets  a-day  5  tho' 
it  is  generally  believed  to  be  much  the  fame  with  our  wooden 
cuts  for  printing?  5  yet  from  fome  obfervations,  hereafter  to  be 
aientioned,  it  I'ccms  to  be  quite  diftcrcnr. 

By  a  Cblnejs  nmnulcript,  the  author  found  rh::r  the  pro- 
nounciation  had  no  atEniry  with  the  flrokcs  of  the  charad.er8j 
whence  he  conceived  it  to  be  either  a  numeral  charader,  con- 
fining of  numbers^  or  elfe  a  real  charader,  but  not  a  literal^ 
unlefs  it  were  a  literal  charafler  of  fome  other  language  than 
that  whereby  it  was  pronoanced,  whofe  pronounciatton  is  loft, 
tho\th6  fignificancy  oe  retained :; Since  that  time  the  aiith<ar 
had  procured  from  China  a  didionary  of  the  court  laogaage  $ 
but  this  whole  book  confifted  only  of  the  chacaflers, 
without  any  interp^retation  or  pronounciation^  however,  by  the 
help  of  thepiflures  of  that,  and  a  Ci&/»^  almanac,  he  ibon 
ibttnd  out  their  numeral  charafiers,  and  their  way  of  numera- 
tion, together  with  the  figure,  and  ufe  o£  their  Abacus^  ^ 
counting-board,  for  performing  the  operations  of  arithmetic; 
which  he  found  pretty  nearly  to  agree  with  that  of  the  ancient 
Kjjmans,  fave  only,  that  inftead  of  the  pifts  and  Hiding  grooves 
of  the  Roma^Jh  the  Chlnejc  Abacus  hath  (brings  or  wires,  and 
beadi  to  flklc  upon  them;  and  that,  initead  of  four  pins  for 
digits,  or  uiiits,  tlic  Chinefe  hath  five  beads;  whence  it/hould 
feem,  that  the  Chtr.cfe  Auacui  was  defigncd  tor  a  duodecimal 
progrcffion,  but  the  Roman  for  a  decimal  j  one  thing  is  reaiark- 
able  in  the  Chivefe^  that  the  places  in  the  Abacus  lie  horizon- 
tal, and  the  hrft  place  is  next  the  left  hand,  which  probably 
was  alio  the  firft  in  their  old  way  of  reading;  Kow  as  the 
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CUmft  and  Rmsn  JkKUi  i»  wy  mach  agree,  &ve  onlf 
that  they  proceed  contrary  ways,  lb  dock  atfe  meir  moAaJdF 
cxprefTing  imboft  by  loMeieor  Marks  |  eoe  Ibdcc,  «t  Ibe, 
figni^in^  (W;  twoMBCt»  tlMt«  liMS,  t^bfW)  a  cfoAi  Mr^ 
two  erodes,  im«rrj^^  thfeocmfiet»  aad  fti»t»aAMH 

dredr  which  they  exprda  by'  a  Imaro  mark  $  tdl  a  craft  wMl 
a  (Iroke  added  iigninoft  a  tjioufam :  And tho*  the  ciMuaClefa  are 
not  all  the  lame,  yet  the  ord^er  and  method  of  one  agcee«  very 
nearly  with  that  of  the  other;  efpeciaUy  if  it  be  allowed,  that 
the  primitive  way  of  writing  and  reading  with  the  Cbinefe  wm 
horizontal,  like  the  i^//raPet^«  way. 

Having  thus  difcovercd  their  numeral  char  a  Aers,  andthch^ 
way  of  numeration,  the  author  applied  himfc  If  to  undeiAand 
fomething  of  their  knguaee  and  cnaraftcr;  and  upon  penifin^ 
all  the  accounts  he  could  meet  with  in  books,  he  found  very 
little  fatisfadion,  as  to  what  he  enquired  after ;  which  waS| 
fir  ft,  concerning  the  method  of  their  charaftcr,  whether  it 
confifted  of  a  certain  number  of  marks  methodjcally  cUfpoied 
like  letters  in  a  literal,  or  like  numbers  in  a  numeral,  or  like 
radicals  incompofite  and  decompofite  derivations:  This  cha- 
ra^er  is  laid  to  be  legible  in  a  great  many  languages,  confi- 
'  derably  di£Ferent  from  each  other  ^  but  how  this  is  ^Ife^ed,  is 
sot  related,  only  it  is  faid  that  the  marks  are  of  the  oatore  of 
arithmetical  figures,  which  are  become  almoft  nniyeria],  at 
kail  here  in  Europe:  Secondly,  as  to  the  iiamh^  of  theft 
chaiadcrs,  he  found  at  little  fatisfii6kion  3,  fi>me  Inaktng  them 
iaoooo,  others  80000,  and  others  again  ^ipooo;  and  that  it  is 
heceflary  for  a  man  to  remember,  write,  ana  read  at  leail 
Sooo,  or  10000,  belbre  he  can  exprefs  his  meaning  thereby  | 
and  that  it  is  the  bufinefs  of  a  man's  whole  life  to  be  thorougV 
ly  intelligent  in  the  whole  charadler^  which  6emt  to  Intimate 
that  the  charaders  are  immethodioil,  and  that  there  are  aa 
many  primitive  charafiers  as  wocdsx  Others  tdl  ns  of  various 
kindjs  of  charaAers,  which  have  been  in  afein  feveral  ages^ 
the  firft,  they  fay,  were  hieroglyph ical,  like  the  EgvftisH  or 
Mtxiean^  confiftmg  of  piAures  oc  animab  and  vegetables;  bet 
the  Chimfh  con(i^  of  lines  and  points,  there  bein^  no  fuch 
thing,  as  letters  or  fyllables,  but  every  diftinfl  word  and  notion 
hath  a  diftinft  character,  and  they  are  all  primitive  or  incom- 
pofite ;  which  accouiits  do  ieem  to  infinuate  that  this  charatfter 
the  iiioft  ci:rHcuit,  antl  the  nioft  pcrpJcxcd  piece  of  learning 
in  the  vvv^rld,  and  depends  wholly  upun  the  ftrength  of  memory 
in  retaining  their  form  and  iigmj^cation3  but  the  author,,  from 
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his  own  obremtiofM»  (eems  to  doobt  of  tbe  juftnefiof  thefe 
accounts:  For  in  the  firft  place  he  obfcrvcd,  that  every  one  of 
their  churaclers,  whether  confiftitjg  of  more  or  fewer  ftrokes, 
were  compnfcd  within  a  certain  fquare  ipacc,  which  is  pro- 
portioned according  to  the  bignefs  of  the  ilzc  or  manner  of 
writing,  they  defign  to  ufe^  not  that  the  whole  Iquare  is  filled 
with  every  character,  only  no  part  of  that  chara6lcr  exceeds  the 
limits  of  its  fquare  5  lb  that  their  charadlers  arc  exa6lly  ranged 
in  rank  and  file,  not  unlike  our  numbers  in  arithmetic:  Yet  on 
(evera!  occafions  they  rary  the  bigneis  of  their  charii(5ler,  as  in 
the  titles  of  books,  chapters,  or  I'eclions,  ^c.  And  he  alfo  met 
with  three  feveral  kinds  of  charaders  ;  the  moii  ufu  il  is  the 
fixed,  or  let  fijuare  form ;  the  fccond  fort  is  the  running  hand, 
in  which  the  orders  of  the  court  are  written,  whereof  he  had 
fccn  three  or  four  forts,  in  which  the  pencil  is  never  taken  off^ 
till  the  whole  cboraAer  be  finifhed,  and  fometimes  two  or 
three  are  all  written  without  breaks  the  third  leetnstobe» 
fomewhat  like  the  flourifhing  great  letters  ttied  by  fcriveners 
at  the  beginning  of  deeds  and  by  the  Germans  at  the  begin- 
ning of  chapters  and  re£kions^  they  are  compounded  of  the 
fame  ftrokef»  as  the  fet  cbarader,  but  lhaped  a  little  diffe* 
rent,  that  they  may  appear  the  more  beautiful  and  regular^ 
this  third  is  made  uie  ot  for  epitaphs^  and  other  infcriptions  on . 
bttildii^sor  mcmumentt;  Thefe  three  ibrts  may  be  called  the 
three  general  kinds  of  writing  ^  but  there  is  almoft  an  infinite 
variety  of  forms,  as  will  appear  by  confidering  that  the  printed 
charaaers  are  exactly  the  fame  with  the  written  5  inu>much 
that  every  variety  in  each  tlroke,  line,  or  point,  made  with  the 
pencil,  IS  pcrfe(5lly  expreffcd  in  the  imprcflion ;  and  the  form,  , 
mode,  or  hand  of  every  writer  li  exhibited  io  cunoully, 
that  it  is  hardly  pofTiblc  to  be  performed  afrcr  the  way  of 
wooden  cuts,  as  authors  affirm  it  is,  but  itmuft  be  done  in  the 
manner  of  our  copper  cuts,  printed  by  a  roUing-prers :  Their 
aper  is  generally  very  thin  and  fine,  and  very  tranfparent,  but 
rown ;  fo  that  whatever  is  written  or  printed  on  it,  is  aimed 
ase;irilv  re;ifl  on  the  back  as  vu  the  fore-fide,  which  is  of^rcat 
ufc  in  ihe  cuttinc;  of  their  ftamps  j  and  hence  they  never  write 
on  both  fides  of  the  fame  leaf,  but  only  on  one  fide  5  and  to 
make  the  icaf  appear  printed  on  both  fides,  they  double  the 
/beet,  with  the  printed  fides  outwards,  and  putting  the  folded 
-part  forwards,  they  fow,  bind,  or  ftitch  together  all  thefe 
jheets  by  the  cut  edges,  and  upon  whole  Ihcecs,  inftead  of 
fingle  leaves:  They  begin  the  book  on  the  top  of  the  right 
Vol.  11.  £  e  e  hai»d 
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hand  fide  of  the  page,  and  they  read  downwards  to  the  boktomf 
then  they  begin  the  next  line  towards  the  left  hand  at  the  top, 
and  fo  read  to  the  hottom,  and  thus  they  proceed  to  the  end  of 
the  book  :  The  title  of  the  book  is  fet  firft  dh  a  whole  leaf, 

ulu^Uy  or  a  thicker  paper,  and  fome  title  is  likcwifc  written 
on  the  folciiiig  c;-  edge  of  every  /lieet,  where  is  alio  fet  the 
number  of  the  book,  and  that  of  the  Jhcct,  half  of  which 
appears  on  one  fide,  and  half  on  the  other  of  the  fold  :  As  to 
the  character  iticlf,  each  of  them  is  made  up  of  a  certain 
number  of  ftrokcs,  lines,  or  marks,  which  are  very  diflinA 
from  each  other,  in  their  fhapc  and  pofition;  and  becaufe 
theic  arc  llngle  ftrokcs,  they  may  be  called  the  letters,  ele- 
ments or  particles,  out  of  which  the  more  compounded  cha- 
ra6lers  are  made  up  4  thcie  are  the  firit  kind,  and  of  which 
|here  are  but  a  very  few:  Two,  three,  four,  or  more  of  theie 
joined  together  in  a  certain  order  and  contexture  ( in  the  doing 
of  which,  a  great  regularity  is  obferred)  and  all  within  the 
fquare  fpace)  make  up  fyllables,  or  primitive  radical  cha-^ 
raders,  each  of  which  have  a  primitive,  (ingle,  or  diilin£l 
notion,  or  Cgnification,  as  well  a«  fouiul,  which  is  much  ufed 
in  the  more  compounded  charaftera  or  words  ^  of  this  kind  tke 
numeral  charafiers  are  taken  to  be^  and  of  thi8.fecond  fiirt^ 
there  are  about  500:  'The^  third  fort  of  cliarafier  is  a  decom* 
pounded  ipccies,  confifting  of  two,  three,  or  more  of  thole  of 
the  iecond  kind,  dinlinifhed  proportionably  in  their  fixe,  either 
as  to  their  lengia,  breadth,  or  both,  from  what  they  have  in 
the  fame  writing,  when  they  are  finglc,  and  fill  up  the  whole 
Ictter-iquare,  or  woid-li|uare  :  This  method  alone  of  crouding 
together  all  the  charafters  of  a  decompounded  one  inro  one 
fquare,  which  is  of  the  fame  iizc  both  for  the  moft  fimple  and 
the  moll  compounded,  fcems  to  be  the  peculiar  dift'erence  of 
the  Chhwfe  chara^ers  from  thoic  of  all  the  reft  of  the  world  5 
and  this  polTibly  is  the  reafon,  why  they  arc  taken  for  real,  not 
literal  chara^fersj  for  if  the  primitive  languap^e,  or  pionoun- 
ciation  of  the  chara<5fcrs  be  loll,  and  the  difpofition,  order, 
method,  texture,  or  manner  of  placing  the  more  fimple  in  the 
more  compounded  charaflers  be  alfo  loft,  or  not  underftood,^ 
then  the  whole  charaders  become  a  real,  and  not  a  literal 
chara^ler :  But  this  author  conceives  it  might  be  at  firft,  either 
a  literal  charaftcr,  and  fo  the  whole  fquare  charadler  be  com* 
pofed  of  lo  many  diftin(ffc  letters,  or  fyliables,  which  confttcuted 
the  word  fignificd  thereby  5  .and  fo  there  tiiight  be  a  regular 
order  of  placing  tbefe  letters  in  the  chara£lei;8f  that  ia,  that 
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the  whole  fquare  being  divided  into  fo  many  parts,  there  was 
a  rule  for  finding,  which  was  ifl,  2d,  5d,  and  4rh  place  j  fo 
that  the  fe  vera  I  Tetters,  that  made  up  the  word,  bcjnrr  placed 
19  thole,  according  to  the  order  they  had  in  the  word,  it  was 
cafy,  by  that  rule,  to  decipher  the  faid  chara^cr,  and  thence 
£ad  the  word  and  its  iigni£cation,  as  regularly  as  if  the  letters 
had  been  written  one  after  another,  like  all  other  literal  cha- 
radierst  Or,  fecondly,  it  might  be  a  real  chara&er,  confiftiog 
of  feveral  (Irokes  or  letters^  that  cxpreiled  fo  many  fimple  no- 
tiooi)  forcral  iof  which  joined  together  might  ni^ke  up  the 
niorecompottiidedcharaders.  ^ 

The  prefent  ufe  of  thi8>chara6ler  feems  to  dififer  from  what 
'ft  W4f  at  firft,  both  as  to  the  sofition  of  writing  and  reading  it, 
and  as  to  the  expreflson  and  pronounciation  thereof  $  for  the 
way  of  writing  and  readittfi  it»  mi^t  at  iirft  be  exaflly  the 
Ame  with  the  European^  that  is,  they  might  begin  at  the 
tdp.ef  the  pace  towaids  the  left  hand^  and  ib  proceed  towards 
the  rieht  in  the  horizontal  line  to  the  end  of  it  $  then  beginning 
•at  the  left  end  of  the  next  line  under  the  firiV,  and  fo  on,  tili 
•the  whole  was  finifhed,  they  joined  leaf  to  leaf,  one  under  ■ 
another,  arrer  the  fame  manner  as  the  rolls  are  at  preient  writ, 
and  as  the  l^'olunmia  of  the  ancients  were ;  and  that  the  parr^  of 
the  volume  might  bemoreeafily  come  at,  wuhout  the  trouble  of 
the  rolling  and  unrolling,  they  contrived  to  fold  them  like  a  fan,  , 
forwards  and  backwards,  Aitchinjg  them  together  in  fuch  a 
inanncr,  that  the  written  (ides  might  lie  outwards,  and  open 
freely  from  each  otiier,  and  that  the  fair  fides  might  meet 
together;  it  came  to  make  the  prefent  form  of  .their  hooks, 
which  being  laid,  as  we  generally  place  our  books  before  us, 
tb^y  feem  to  begin  at  the  top  of  the  page  on  the  right  hand, 
and  to  proceed  to  the  bottom,  and  then  at  the  top  of  the  next 
line  towards  the  left  hand,  and  defcend  as  in  the  former ^  pro- 
ceedhig  in  this  order  with  all  the  refl :  Secondly,  as  to  the 
Itronoonciation  of  this  charade r  by  the  court'lapgM^ge,  or 
0^  iny  other  now  ufed,  this  author  conceives  it  to  be  wholly 
dtffetent  from  that  of,  a  literal  charafler,  that  is,  from  being 
pronounced^  or  fpokeo,  according  to  the  marks  4)r  figures 
thereof^  whether  finaple  or  compounded :  The  reafon  of 
which  difierent  prononnciation  may  have  proceeded  partly 
from  the  lois  of  the  primitive  language,  tor  which  it  was 
defigned,  partly  from  an  afleftation  of  monofyllabical  words 
m  this  court-language  ^  to  help  out  the  poverty  of  which» 
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they  arc  fain  to  m^ke  one  fylhble  to  (ignlfy  many  different 
motions;  to  do  wliicb,  they  have  introduced  a  kind  of  mudcal 
.  toning  or  accenting  ot  each  of  them,  and  that  not  fingle,  but 
compounded  of  two  or  three  tones  to  each  fignification  of 
every  one  of  thefe  monofyllables^  and  this  dii:fcrent  pro- 
nounciation  arifes  dlib  from  this  way  of  writing  having 
been  ufed  by  divers  nations  of  different  languages  $  who 
minding  ohly  the  figure  and  fignification,  read  it  in  their 
own  mother-tongues,  as  we  in  Europe  do/arttfametical  figures  $ 
and  partly  alfo  from  the  omiflion  of  mofl  grammatical 
diftinSi  onSy  the  fame  chara6ler  fcrving  for  fubltantive  and 
adjeSive»  (ingular  and  plural  in  all  cafes,  ftr  the  verb  in 
all  tenfes  ana  nttmbers,  (Sc.  bt  the  abftraft  and  concrete 
fignification  ^  partly  alfo  fi'om  their  fyntax,  it  being  necefiatv 
to  confider  the  whole  fentence»  in  order  to  dilcorer  which 
part  of  fpeech  each  character  is  of,  in  that  fentence  5  wherdn 
the  order  and  pofitions  of  the  charaftcrs  to  each  other,  fer 
which  they  have  rules,  have  their  fignificancy ;  and  laftly, 
from  the  iofs  of  the  very  notion  of  a  literal  chara^l-er  j  whence 
for  the  cxpreliing  of  proper  names,  they  are  fain  to  make  ufe 
of  fcveral  charafters,  whofe  founds  or  words  come  neareft  to 
the  iounds  ot  the  fyllables  of  that  name,  as  tam^  jo,  van^  for 
^dam  Jovan, 

Now,  tho'  the  author  conceives  this  charafter  not  to 
be  cfTahle,  properly  as  a  literal  character,  by  any  of  their 
pre  lent  languages-  and  tho*  pofTibly  it  mighr  be  at  firft  a 
real  charader,  that  is,  each  of  them  compounded  of  fuch 
ftrokes  or  marks,  as  by  their  figures,  pofitions,  and  numbers 
in  the  fquare,  denoted  the  fcveral  philofophical  ingredients, 
that  made  up  the  notion  of  the  wholjB  charafter,  as  the 
book  Te-kim  ieems  to  fhcw,  by  giving  rules,  for  the  order 
and  fignificancy  of  places  in  the  fquare,  J^^^.  yet  he  thinks 
it  not  difficult  to  make  it  A  literal,  or  at  leaft  a  fyllabical 
chara6lcr,  and  legible  into  a  language,  fomcthing  after  the 
manner  of  the  univerfal  character  invented  by  bifhop  Wifkinsi 
wherein  the  fingle  charaders  might  be  mooofyliables,  and 
the  compounded,  diflyllables,  tnflyllables,  f$c*  ^  according 
to  the  number  fLvA  order  of  fimple  charafiers  in  the  fqnare  of 
the  compounded. 
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of  an  Eii»ne  tba$^  crnifmei  Somke :  by  M  Juftel  Phil. 
^        ^      TranH  p.  78": 

M2)akfme  hath  invented  a  machine,  wfjicli,  tho'  very 
•  ibiaU  and  portable,  confumes  all  the  fnioke  of  all 
forts  of  wood  whatever  5  and  that  in  fuch  u  manner,  as  that 
the  moft  curious  eye  cannot  dikover  it  m  the  room,  nor  the 
niceft  nofe  fmell  it,  altho'  the  fire  be  perfeftly  openi  Thi« 
machine  coniifls  of  feveral  hoops  of  hammered  iron,  of  about 
four  or  fiye  inches  diameter,  which  fhut  into,  each  othar^  it 
ftands  upright  in  the  middle  of  the  room  on  a  &rt  of  trevet 
made  00  purpofe)  A  Fk.  a.  Plate  XI.  is  the  place  where  the 
fire  is  made,  and  where  if  you  put  little  pieces  of  wood,  there 
wiUnot  .be  the  leaft  (moke,  cither  at  A  or  B,  over  which  you 
cannot  hold  your  hand  within  half  a  foot,  becaufe  of  the  great 
heatf  if  you  take  one  of  thefe  pieces  of  wood  out  of  the  jfire,  at 
A,  it  finokes  prefently,  bat  ceafes  immediately,  as  fixm  aa  it 
is  caft  bto  the  fire  again  %  the  tnxA  ftetid  things,  in  this  ma- 
chine, do  not  produce  the  kaft  ill  (cent,  and  all  perfumes  are 
loft  therein^  wMch  only  happens,  when  the  fire  at  A  is  well 
kindled,  and  the  tunnel  BD  very  hot$  fothat  tKe  air,  which 
feeds  the  fire,  cannot  come  that  way,  but  muil  all  prefk  m 
upon  the  open  fire  ,  whereby  the  fmoke  and  flame  are  all  for- 
ced inwards,  and  made  to  pals  thro'  the  heap  of  burning  coals 
in  the  furnace  A  5  in  which  palTage  us  parts  arc  fo  difperlcd 
and  refined,  that  they  become  inoB;entive  both  to  the  eye  and 
nofe* 

T'he  mo  interior  Satellites  of  Saturn  dijlovereii  ^  M.  Caf* 

fini.    Phil.Tranf.  N°  181.  p.  10. 

THEfirftor  innermoft  farellite  q{  Saturn^  by  the  obfer- 
vations  hitherto  made,  is  never  diftant  from  his  ring, 
above  i  of  the  apparent  length  ot  the  fame  ring,  which  it 
taken  for  die  mealure  of  the  diftances  of  thefe  iacellites^  and 
it  makes  one  revolution  about  him,  in  one  day,  ai  hours  and 
19  mio.  wherefore  in  lols  than  two  days,  it  makes  two  con- 
junflions  with  Saturn^  the  one  in  the  upper  part  of  his  orbit, 
and  the  other  in  the  lower  ^  ancl  the  ring  taking  up  the  greateft 
partdT  the  diameter  of  the  orbit^  wherein  this  fatellite  makes 
Its  revolution,  thefeconjundionsare  of  along  continuance,  in 
refpefi  of  the  whole  revolution,  it  being  eight  hours  and  a  half 
and  ibmetimes  more,  in  pafBng  the  length  of  the  ring :  This 
happens  particularly^  when  the  pofition  of  the  ring,  in  refpefl 
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of  the  earth,  being  very  oblique,  the  ring  appears  very  narrow, 
ami  the  orbit  of  this  fatelluc  bcini^  nearly  in  the  fame  plane 
therewith,  they  both  appear  very  clofe  together;  but  when  the 
ring  and  the  orbits  of  thcfe  fatellites  are  more  open,  thcr^  h  a 
greater  diftance  in  latitude  between  this  fatelluc  and  the  rit^ 
^nd  it  may  be  i'cen  both  ahdve  and  below  the  AufdP. 

The  Iccond  flucUite  o{  Saturn  is  but  ^  of  the  length  of  his 
rm^  diitant  thererrom,  and  makes  hu  revolution  aboat  lum  m 
a  cUys  17  hours  and  43  minutes. 

After  a  great  tiiimber  of  accurate  oblerrations,  it  was  con- 
cluded, that  the  proponioaof  the  digreffions  of  thefccotkd  xb 
that  of  the  (irft»  reckoning  from  the  centre  of  Saturn,  is  as  11 
to  1 7  ^  and  the  timt  of  the  revolution  of  the  fecood  to  that  of 
the  fitft  a»  14  i  to  17  ^  which  ia  that  vtry  proportion,  Kephr 
obierres  between  the  diftancea  and  periods  of  the  primary 
planeta»  and  which  rakes  pUce  iti  the  other  f^tellitea  of 
turtle  and  is  alfo  verified  in  the  ftttllites  of  Juflter  5  whidi 
plainly  ihews  the  admirable  hantiony  of  the  particalar  iyitema 
with  the  great  lyflem  of  the  wo^M. 

Of  all  the  fateliitet*  there  are  none  lb  near  their  prinmry 
planet,  as  thefe  two  fateUites  oC  Saturn^  and  #hicb,  takeii 
f>oth  together,  make  fo  great  a  number  of  coajuiiftions  with 
their  planet  in  the  fame  fpace  of  time 5  for  there  arc  no  lefs 
than  <J5  5  irv  a  year^  whereas  ihc  two  firft  fatellites  of  Jupiw  ^ 
make,  one  with  another,  but  di7- 

Thefe  two  fatellites  were  firfl  of  all  feen  March  t6t\  by 
two  excellent  obied  glares  of  100  and  \yS  foot  3  and  after- 
wards by  two  others  of  93  and  70  foot ;  It  was  eafy  to  lee 
thefe  two  fatellites  thro'  thefe  different  Ibrts  of  glafles,  after 
havini^  once  found  the  rules  of  their  motion;  for  thereby  the 
eye  might  with  more  jxirticular  attention  be  dxre^ed  towards 
theplaces,  where  they  ought  to  be. 

The  Radices  or  Epocbae  of  their  motions  were  thefe  ;  viz. 
the  firft  latellite  was  oblcrved  45  degrees  diftant  from  it  'Peri- 
g^tmt  moving  towards  the  weft,  March  iitb,  i6%6  N.  S.  at 
10  h.  40  min.  at  night  5  and  was  returned  to  the  fame  pofition 
on  the  14th  of  j4pril  at  th^  iJime  hour:  The  fccond  was  30 
deg.  diftai^t  from  the  ^erig<eufn  tb  the  weft,  the  30th  of  MMrch 
%6%6  N.  S.  at  8  o'clock^in  the  evening. 

By  a  comparifon  ^f  the  revoltttions  of  Saurr^s  fatellitea  with 
thofc  of  yttfiter^  it  [appears  riiat  the  ftvaser,  in  the  fame  or- 
der, perform  their  revcMurions^in  left  time^  than  thofe  of  jfrs- 
fiter^  anfwering  to  themi  eicce|)tiiig  the  firft* 
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d«   I|*  in* 

The  firft  &tcUit0  of  JupiHr  w9ii^vt^  in    —      i   i3  ' 
— -r— ^^ — oi  Sat wm  in     ^     =         I'at  ij> 

■ 

The  &cQnd  of  S0urn  in      —      ~      —      i  ly 

of  Jupiter  in    -  —     —     *^     3   *5  ip 

■■  9  "  .       -  'I  — — —  ■'  I  . 

I» 

The  third  of  Saturn  in  *^       4  II. 

■         of  ^fiter  in  «^      —  7.40 

^  . .  .  »         .  ^  _  .  _  ■ 

Tho  fw^th  of  Saturji  in  -r*      —  15-515 
 ^oi  Jufiter  in  ^      =     16    28  ,f 

As  the  ancients  had  given  th^  n^mes  pf  their  heroes  to  the 
fiars,  and  Galileo^  after  their  examplci  had  honoHred  tb0 
houfe  of  the  Medici  with  (hp  difcovefy  of  the  lat^Hiies  of 
Tufiter^  whi^h  he  made  uxjder  the  proteSion  of  Cofmus 
XL  calling  them  Si^p^a  Medicea^  fo  in  like  manner  Mt  Caffmu 
to  perpetuate  the  name  of  Z^^i  h  Grand  tvifh  a  monument 
more  l^ftinfl  than  that  of  brafs  or  naarbk,  gavr  the  iwHite* 
of  Saturn  me  appellation  of  A'd^m  L^cea. 

Why  Bodies  dijjolved  in  ^Jenftrua  ffecificully  lighter  than 
tbemf elves  pivim  therein  x  h  Will.  Moiyneux.  ^hiJ^ 
Tranf.       x8i.  p.  8& 

WHY  bodies,  diflblved,  float  in  litjuoi slighter  than  them- 
fclves^  as  for  jnilance,  why  mercury,  diflolved  111 
ftrgng  ipint  of  nirre,  fwims  therein,  tho*  each  fmall  paiticlc 
of  mercury  be  far  heavier  than  lo  much  of  the  liquor,  whofs 
place  it  poiTefles;  is  a  problem,  '^^U.  7'homas  Molyi'ens  thinks, 
cannot  be  iblvcd  by  the  prime  law  of  hydroftatics  ^  which  is, 
that  a  body,  bulk  for  bulk  heavier  than  a  liquor,  finks  in  that 
liquor  f  thus  a  cubic  inch  of  iron,  being  heavier  than  a  cubic 
inch  of  Aqua  Fortis^  and  put  into  ir»  ihoi^ld  iink$  and  yet  we 
iind,  that  iron,  diflblved  in  a  convenient  quantity  of  jiquaFor- 
tis^  floats  therein,  and  does  not  fall  to  the  bottom  $  and  the  rea* 
ion  he  gives  for  this  phenomenon  is,  that  the  internal  motion 
of  the  parts  of  the  liquor  foftains  the  particles  of  the  diflblved 
folid  5  for  being  fi)  very  minute,  they  are  moveable  by  the  Icaft 

Ibrce  imaginable,  and  the  action  of  the  particles  of  |be  men* 
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ilrttum  it  fuffident  tp  drive  the  atoms  of  xthe  diflblved  iblid 
body  from  one  place  to  anodier^  and  coniequeotly,  notwith- 
itandinff  their  gravity,  they  do  not  (ink  in  a  uqoor  nghter  than 
themfelves  ^  as  a  proof  of  this  he  offers  a  known  experimem  in 
cHemiftry ;  viz.  that  a  menftrnam  over  a  digeftin^  fire  will 
diffolve  a  greater  quantity  of  a  body,  than  when  it  is  off  the 
fire,  and  ii  fuffcred  to  cooU  a  great  deal  of  that,  which  was 
diffolved,  will  precipitate^  for  according  to  him  the  particles 
of  the  menftruuni  acquire  a  more  violent  agitation  by  the  fire, 
and  arc  therefore  able  to  fuftain  a  greater  quantity  of  the  dit 
(blved  body,  or  refift  a  greater  gravity:  To  this  it  has  been 
objefled,  that  the  common  experiment  of  precipitation,  by 
mixing  an  alcali  with  an  acid  feems  tP  contradi<5l  this  5  for, 
thereby  the  fluidity  of  the  mcnflruum  is  not  deftroyed,  and 
conlequcntly  the  internal  agitation  of  its  parts  is  not  diminifh- 
ed,  and  yet  the  particles  of  the  diflblved  body  do  precipitate 
to  the  bottom  5  to  this  he  anfwers,  that  all  mixtures  of  di£fe- 
rent  liquors  introduce  in  each  a  di£ferent  conformation  of  porea^ 
and  therefore  the  infufion  of  a  new  liquor  drives  the  inienfihle 
parts  of  the  difiblved  body  from  their  places,  and  forces  them 
to'ftrike  againft  each  other,  and  cling  together,  and  £6  becom- 
ing larger  and  heavier  than  formerly,  the  internal  aeitation  of 
the  liquor,  is  no  longer  able  to  move,  and  faftain  them,  and 
conieqaently  they  fau  to  the  bottom. 

But  Mr.  WiUiam  3bfyneux  is  •of  opinion,  that  anodier  ac- 
count may  be  given  of  this  appearance,  and  tliat  the  above- 
mentioneo  law  of  hydroftatics  is  fbmething  defefiive :  It  is 
true  indeed,  if  we  confider  only  the  fpecific  gravity  of  a  folid 
particle  floating  therein,  the  abovementioned  rule  is  juft,  but 
m  finking,  there  is  requilite  a  fcparation  of  the  parts  of  the. 
liquor  by  the  finking  body;  and  there  being  a  natural  inclina- 
tion in  the  parts  of  all  liquors  to  union,  arifing  from  an  agree- 
ment or  congruuy  of  their  parts,  they  reiift  every  thing  that 
wbuld  attempt  a  feparation  5  now  unlefs  a  body  have  weight 
Sufficient  to  overcome  this  congruity  or  union  of  parrs,  fuch  a 
body  will  float  in  a  liquor  fpecificaily  lighter  tlian  itfclf:  But 
that  a  heavy  body,  as  mercury  or  iron,  may  h^ve  its  parts  re- 
duced to  that  minutenefs,  as  that  their  g^ivity  or  tendency 
downwards  is  not  flrong  enough  to  feparate  the  cohefion  or 
union  of  the  parts  of  a  liquor,  will  be  manifeft  from  confider- 
in^,  that  the  refiftance,  made  by  the  medium  to  a  falling  body, 
is  in  proportion  to  the  furface  of  the  body  5  but  its  decreafe  of 
farfiice  is  not  proportionable  to  its  decreafe  of  bulk  3  thus  a 
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fobeie  of  ta  iDcb  dumecer  has  not  eight  timet  left  rur&ce 
tiiaa  m  fphcre  of  two  iocbet  diametor»  tho*  it  have  eight  timet 
'  left  bulk  ^  -and  coofequentlj  paifing  thro*  a  medium,  at  fuppofe 
air  or  water*  the  fphere  of  one  iocb  diameter  is»  proporti'una- 
bly  to  its  bulk,  more  refifted,  than  a  fphere  of  two  inches  dia- 
meter in  proportion  to  ita  bulkf  and  hence  it  will  be,  that  at 
laft  a  body  may  be  reduted  to  that  xninutencfs,  as  that  its  gra- 
vity, prcfling  downwards,  may  be  lefs  than  the  rcfiilance  of 
the  mcdiutn,  which  operates  on  the  furface  of  the  body,  lee- 
ing,  as  was  Uid,  the  liariaces  of  bodie<s  do  not  decreaic  fo  fail 
as  their  bulks,  theic  decreaiing  in  a  triplicate,  but  thofe  in  a 
duplicate  ratio  of  the  diameters  of  the  bodies:  But  bccaufe  it 
Wasfaid  that  the  abovenientioiicd  law  of  hydrolbtics  is  a  little 
defective,  he  explains  himicif  a  little  further  on  that  head  j 
*u$z,  that  in  weights  falling  thro*  the  air,  were  gravity  only  coi\* 
iidcred,  the  proportions  of  their  deiccnts  would  be  exadly  as 
Gatsleo  hat  dumonftrated^  but  it  it  univcrfallv  allowed,  that» 
the  Kfifiaoce  of  the  air  beixi^  difregarded  in  tbeie  demonflra* 
tions,  they  arc  not  mathematically  true:  Were  a  piftol-buUet . 
let  faii  thro*  the  air,  it  would  dcfcend  nearly  according  to  Ga^ 
l§i0$*$  proportions,  but  were  a  ^gle  grain  of  fand  let  fall,  it 
would  be  maeh  hindred  in  its  courfe,  and  the  half  of  this 
grais  much  more  fo$  what  /hall  we  then  fay  of  the  ten  thou- 
Smdth  part,  or  of  a  part  the  ten  tfaoofand  millionth  of  thi»» 
and  again  of  the  infinite  fubdivifiont  of  that,  till  at  lail  we 
come  to  a'  part  that  would  be  whoUv  refifted,  or  iuftained^ 
liich  at  the  minute  pf  rttclet  of  a  bodjr,  diflblved  in  a  men*  . 
ftruum,  are :  And  on  this  account  it  is,  that  the  abovemen- 
tioncd  principle  of  hydroftatics  is  a  lutlc  ticfcclive  j  for  it  docs 
not  confider  the  natural  congruity  of  the  parts  of  a  liquor, 
whereby  they  unite  and  keep  together 5  and  therefore  lujuois 
have  an  tihercnt  power  of  rcfimng  a  certain  degree  of  force  ' 
that  would  feparate  them,  fuch  as  is  fuppofed  the  degree  of 
gravity  m  the  moft  minute  particles  of  a  body  diffolved  in  a 
menftruum  :  However  Mr.  JUolyneux  would  not  be  thought  to 
rcje(5l  the  other  folution  of  this  problem  ;  for  that  motion  in  a 
inenflruum,  which  is  capable  of  dift'olvin^r  furh  a  fblid  body 
as  iron,  that  is,  which  is,  capable  of  difturbin.g  t:ie  clofe  and 
Arongcohefion  of  the  partsof  iron,  may  very  well  be  fuppofed 
iufHcicnt  to  fuftain  thofe  parts  in  the  vefiel,  wherein  the  iolu* 
tion  was  made^  and  certainly  no  better  account  can  poi&bly  be 
given  of  fuch  (blutionsi  than  by  iuppofing  foch  an  internal 
Vol.  IL  .  '  F  f  f  rooucn 
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motion  in  the  parts  of  the  notenftnium,  whereby  they  infimma 
themfeWes  into  the  (olid  body,  and  looTen  hi  parti. 
^  Mr.  ^ihfmas  Mfynems  obfcrves  aa  to  this  feiuiion>  that  tfao* 
rhc  union  of  liquors  be  eafily  deftroyed,  yet  feme  degree  of 
force  is  requifite  to  e!k€t  it  5  however,  he  thinks,  this  pro- 
perty ought  not  to  he  relied  on,  as  the  fole  caufc  of  this  ap* 
pcai  anccj  for,  iti  this  fol anon  of  the  problem,  wefirftfiippofe 
the  minute  particles  of  a  heavy  body  raifed,  and  then  ailign 
the  reafon  of  their  not  finking^  whereas  it  is  not  to  be 
queftioned,  but  that  the  force  M^hich  raifed  them  is  the  fatat 
that  fuftains  them. 

^Xhe  heights  cf  the  2lkrcurial  Cylinder  at  any  elevation  above 
J    the  Surface  of  the  Earth  ^  attd  the  rifmg  and  falling  cf  the 
,  Mercury  on  the  change  of  Weather  3  by  Mr.  Halley.  PhiL 
Tranf.  N**  iSi.  p.  104. 

TiHS  ekfticity  of  the  air  has  been  loii^  fince  made  out  by 
experiments  before  the  Royal  Society  and  eliewhere; 
and  the  refiftance  of  its  fpring  is  found  to  be  nearly  equal  to 
the  weight  or  fom  that  comprefles  it  $  as  alfo  diat  the  ifHuaes^ 
the  lame  air  occupies  under  different  preflisfes,  are  reeipvft* 
X^Hy  as  tfaoft  prefiures  5  it  has  been  hkewife  Aicwn  by  «ih 
doubted  experiment,  that  the  fpecific  gravity  of  the  air  near 
the  earth's  iurface,  to  that  of  water,  was,  at  one  time,  as  i  to 
.  840$  at^  Iccond  trial  as  i  to  852  ;  at  ?i  third  trial,  in  a  very 
large  veflcl  holding  ten  gallons,  :»s  i  to  %6o ;  all  which,  conil- 
dcring  the  difficulty  of  the  experiment,  agree  well  enough  to- 
gether, the  mercury  ftanding  at  all  thofc  times,  at  about  29  |: 
inches  J  but  becaufcit  was  fumnier- weather,  and  confequently 
the  air  was  rarificd,  when  thefc  experiments  were  made,  we 
biay.  without  a  lenfible  error,  fay  in  round  numbers,  that 
the  barometer  {landing  at  30  inches,  and  in  a  mean  ftate  of 
heat  and  cold,  the  fpecific  gjrayity  of  tbe  air  to  water,  «a  i 
to  800$  by  the  like  experiments  the  weight  of  mercury  10 
•  water  is  as  i  jf  to  i>  -or  nearly  Ibj  fo  that  the  weij^ht  of  mefw 
cunrtoair»  is  as  icSoQto  15  and  a  cylinder  of  air  of  loSoe 
inene^  or  900  feet  is  equal  to  an  inch  of  mercury^  and  were 
^e  air  of  an  eqiial  denlity  like  water/ the  whole  atmofphet^ 
would  be  no  more  than  ^/r^miles  high,  and  in  the  afcent  a( 
c^ery  906  feet,  the  baronaeter  would  fink  an  inch  $  biit  the  ex- 
paniidn'of  the  air,  encreafing  iii  i3ie  iaine  proportion  as  the  in* 
jumbertt  Weight  of  the  4tniofphcre  decreafes,  that  is,  as  the 
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mercury  in  the  barometer  finks,  the  upper  parts  of  the  air  are 
much  more  rarified  than  the  lower,  and  each  ipace,  anfweriQfl 
to  an  inch  of  quickfilver,  grows  ftill  larger  3  fo  that  the  a? 
mofpheremult  be  extended  to  a  much  greater  height :  How 
vpon  thefe  principles,  to  defeemune  the  height  of  the  mercury 
At  any  afligned  height  of  the  air,  and  e-contra^  having  the 
height  of  the  mercury  given,  to  find  the  height  of  the  place, 
where  the  batometer  {lands,  are  problems  not  more  dimcult 
than  curtous)  ftiid  which  are  thus  relolra).  ^ 
;   The  expanfions  of  the  air  being  reciprocally  :1s  the  height*  of 
.  the  mercury,  it  is  e?ideiit,  that  by  means  of  the  hyper boIa» 
ttod  its  afTymptotes,  the  laid  expamions  may  be  expounded  to 
.Any  given  height  of  the  mercury  $  for  by  the  e^th  ^rop* 
Zf>.  2.  Conic  MydorgU,  the  reaangles  ABCE,  AKGE, 
A  liDE,        Fig.  3.  Plate  XL  are  always  equal,  and  confe- 
quently  the  fides  C  B,  G  K,  LD,        are  reciprocally  as  the 
fides  A  B,  A  K,  A  L,  ^c.  it  then  the  Imcs  A  B,  A  K,  A  L  be 
fuppofed  equal  to  the  heights  of  the  mercury,  or  the  prclTures 
of  the  atmofphere,  the  lines  C  B,  K  G,  L  D,  anfjvering  there- 
to,  will  be  as  the  expanfions  of  the  air  under  thofe  prelTurcs, 
or  the  fpaces  that  the  fame  quantity  of  air  will  occupy  5  which 
expcinfions  being  taken  infinitely  many,  and  infinKcly  fmal!, 
according  to  the  method  of  indivihbles,  their  llnii  will  oivc  the 
fpaces  of  air  between  the  fcvcral  heights  of  the  baionicrcrj 
that  is,  the  fum  of  all  the  lines  between  GB  and  KG,  or  the 
area  C  B  K  G  will  be  proportional  to  the  dift^mce  or  fpace  inter* 
cepted  between  the  level  of  two  places  in  the  a!r,  where  the 
mercury  would  Aand  at  the  heights  reprefented  by  the  lines 
A  B,  AK$  fo  then  the  fpaces  of  air,  atifwering'to  eqnal  parts 
of  mercury  in  the  barometer,  are  as.  the  areas  CB  KG, 
GKIiD,  DLFM,  iSc.   Thefe  areas  again  are  by  the  de- 
monftration  of  Gregory  of  St.  Fific$n$f  proportional  to  the  lo* 
garithms  of  the  numbers  expreiltng  the  ratio's  of  A  K  to  AB| 
of  A  L  to  A  K,  of  A  M  to  A  L,  S^c.  &  then  by  the  common 
fftble  of  logarithms/the  heig[hc  of  any  place  in  the  atmof* 
phere^  having  any  afifigned  height  of  the  mercury,  may  moft 
eafiiy  be  found ;  tor  the  line  C  B  in  the  hyperbola,  whofe  areas 
defign  the  tabular  logarithms,  being,  0,01447^)5,  it  will  be,  as 
0,0144755,  to  the  difference  of  the  logarirhms  of  50,  and  any 
other  Icffer  number,  fo  900  fcer,  or  the  fpacc  anfwering  to  an 
inch  of  mercury,  if  the  air  were  equally  prefled  with  50 
inches  of  mercury,  and  every  where  alike,  to  the  height  of 
the  barometer  in  the  air,  where  it  will  ilaod  at  that  leffcr 
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number  of  inclies:  And  by  the  convcrfc  of  this  proportion, 
the  height  of  the  mercury  may  be  ibund>  having  Uic  aiumde 
of  the  place  given. 

L^pun  thefc  fuppofitions  it  appears,  that  at  the  height  of  41 
miles,  the  air  is  lo  ratified,  as  to  take  up  ^oco  times  the  Ipace 
It  occupies  here,  and  at  5;  miles  high,  it  would  be  expanded 
above  300CO  times  ^  but  it  is  probable,  the  utmoil  power  of  its 
fpring  cannot  exert  itfelf  to  io  great  an  extenfioo,  and  that  iia 

Sirt  of  the  atmofphere  reaches  above  4$  miks  Ijom  rhe  far- 
ce of  the  earth. 

This  feems  confirmed  from  the  obfervations  of  the  Crepuf- 
eutumt  which  as  oblerved  commonly  to  bcmn  and  end,  when 
the  Ton  is  about  18''  belong  the  horizon  5  tor  fuppofii^  the  air 
to  rcBc€t  light  6om  ita  xnoftrarified  parts,  aad  that  at  long  aa 
the  fitn  illuminates  any  of  its  atonis,  they  are  vifibk  to  an  eye 
not  hindred  by  the  curvity  of  the  earth  $  it  will  fbUow  froia 
Fig.  4.  that  the  propottton  of  the  height  of  the  whole  air,  to 
the  femidiameter  of  the  eatih,  is  moph  about,  as  i  to  po,  or 
as  the  excefs  of  the  fecant  of  about  8  i  deg.  to  the  ratlins  ^  for 
if  E  be  the  e^  e  of  the  oblcrver,  S  a  place  where  the  Ihn  fets  at 
the  end  of  twilight  in  E,  and  the  arch  ECS,  or  TCA  be 
found  18%  the  excefs  of  the  fecant  of  half  thereof  ECH, 
would  be  the  height  of  the  air,  vszf.  GH^  but  the  fun's  ray 

SH,  and  the  vifaal  ray  EH,  do  each  of  them  fuffer  a  re» 
fraction  of  about  51  or  33  mm.  whereby  being  bent  inwards 
from  H  towards  G,  the  heiaht  of  the  air  need  not  be  fo  great, 
as  if  thcv  proceeded  ilraight  on ;  and  having  from  the  angle 
ECS  taken  the  double  refra6^ion  nf  the  horizontal  ray,  the 
half  ot  the  remainder  wdi  be  about  by  de^.  whofe  fecant  being 
III,  it  ioilows  that  as  icooo  to  iii,  fo  the  fcmi-diameter  of 
the  earth,  fuppofed  4.C00  miles,  to  44,  4  tmles,  which  will  be 
the  height  of^  the  whole  air,  if  the  places  E,  S,  whole  vifible 
portions  of  the  atmoljphere  £  R  Z  H,  and  S  H  K  B  juft  touch 
each  other,  be  iS^auinder:  At  this  height  the  air  is  expanded 
into  above  9000  times  the  fpace  it  poifefibs  below  ^  and  it  hath 
been  condenfed  into  the  doth  part  of  the  (anie  fpace,  16  that  it 
Jhould  leem,  that  (he  air  is  a  fubflanee  capable  of  being  cooh 
,  pre£[ed  into  the  1 80000th  fztt  of  the  fpace,  *  it  would  luuurally: 
take  up,  when  free  from  preflare;  now  what  textnre  or  com«>> 
pofition  of  parts  ihall  be  capable  of  this  great  expanfioci  and 
contra^ion,  ftems  a  very  hard  queffion;  and  which  is  fcarce 
fafficicutly  accounted  for,  by  th^  comparing  it  to  Wool,  ooctoo, 
and  the  like  fpringy  bodiet »  ,  ,  • 

Hitherto 


'RoTAX.  SOCISTY.  41^ 

*  Hitberto  the  air  and  atmofphere  have  been  conCdcred 
as  one  unaltered  body,  as  having  conftantly  at  the  earth's 
furface  the  8;iOth  part  of  the  wcig^ht  of  water,  and  being 
capable  of  rarcfaflion  and  condcnfarion  in  infinitum,  neither 
ot  which  is  true  J  for  the  weight  of  the  whole  atmofphere  is 
various,  being  countcrponcd  fometimcs  by  28  f  inches  of 
mercury,  and  at  other  times  by  no  Iciit  than  50  f  ;  bcfidcs  heat 
and  cold  do  confiderabiy  dilarc  and  contra^  the  air,  and  conie- 
qucntly  altei'  its  gravity,  to  which  add  the  mixture  of  effluvia.  Of 
^eams  arifing  from  ainioit  all  bodies,  which,  aiCmilating  into 
the  form  of  air,  are  kept  fulpended  therein,  as  &]rs  diilolved 
in  liquors,  or  metals  in  corroding  meni^ruums^  tvhich  bodies 
being  much  heayier  than  air,  their  particles,      their  admix- 
ture, muft  needs  encreafe  the  weight  pf  that  air,  with  which 
they  lie  incof  m>rated»  after  the  fam^  manner  as  melted  falts  do 
angmcot  the  fpecific  gn^i^ity  of  water :  The  other  confideration 
is,  that  the  rarefaftion  tsA  condenlation  of  the  air  is  not  pre* 
ciftlv  according  to  the  pronortion  here  laid  down  5  ferthefc 
condcafiitions  are  poifible,  oiuy  beyond  ceruin  degrees  $  fi>r  air 
beiae  comprefled  mto  an  800th  pai;t  of  its  (hace,  it  would  be 
aguSly  denie  with  water,  which  latter  yielcls  not  to  any  force 
whatever,  ai  hath  been  fhewn  by  ievcral  experiments ;  neither 
can  the  rarefa^on  proceed  in  infinitum for  fuppofing  the 
fpring,  whereby  it  dilates  itlclf,  to  arife  from  any  texture  of 
parts  you  pleatc,  yet  there  muft  be  a  determinate  magnitude  of 
the  natural  ilate  of  each  particle,  which  they  cannot  exceed : 
Tho'  thefc  obje6fions  affccl  the  accuracy  of  thefe  conclufions,  ' 
drawn  from  the  fpecific  gravity  of  the  air,  obfcrverfat  any  time,  • 
yet  the  method,  here  fhewn,  will  by  a  like  calculation,  qive 
the  heights  of  the  quickfilver,  and  the  rarefa£lion  of  the  air 
from  any  affigned  height  of  the  barometer  at  the  earth's  fur- 
face,  and  any  fpecific  gravity  given  r  As  to  the  coadenfarion  . 
and  rarefaction  by  heat  and  cold,  and  rhe  various  mixture  of 
aqueous  and  other  vapours,  thefe  two  objeflions  fcem  gene- 
rally to  compciiiate  each  other  ^  for  when  the  air  is  ratified  by 
heat,  the  vapoura  are  raifed  moft  copioufly^  lb  that  tho*  th^ 
air,  pfOperly  ib  called,  be  expanded,,  and  confequently 
lighter»  yet  the  interftices  thereof^  bein^  crouded  full  of  va- 
pours, which  are  much  heavier  bulk  for  bulk^  the  weight  of  » 
the  who)e  muft  continue  much  the  fame* 

It  may  not  here  be  improper  to  account  for  the  diffw-rence  of  . 
the  height  of  the  mercury  at  Ofie  time  from  what  it  is  at  ano- 
tbcr  i  hrft,  then  it  ia  demoi^rable  that  the  height  of  the 
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cylinder  of  mercury  is  equal  to  the  weight  of  the  whole  incum- 
bent air  J  and  confequcmly,  that  difference  of  the  height  of  the 
mercury  muft  be  owmg  either  to  a  diminution  or  an  addition  of 
new  matter  to  the  air :  The  principal  caufe  of  the  rife  and  fall 
of  thrmercury  are  die  variable  winds,  which  are  found  in  the 
temperate  zones;  a  fecond  caufe  is  the  unceilfin  rifing  and 
laliinjgofthe  vapours  lodged  in  the  air,  whereby  i):  becomes  at 
one  time  much  more  crooded  than  at  another,  and  coniequent- 
Jy  heavier;  but  this  latter  in  a  great  meafure  depends  upon  the 
former:  Now  from  thefe  princinles,  the  leveral  phsendmena  o^ 
the  barometer  may  be  explabcd ;  as  firft,  why  in  calto  wea< 
ther,  the  air  being  incUned*  to  rab,  the  mercury  is  commonlyr 
low;  the  anfwer  is,  that  the  mercury  being  low,  bcKnes  it  td 
fain;  ibr  the  air  being  light/  the  TapoofS  are  no  longer  fup- 
ported  thereby,  becoming  IpccificaHy  heavier;  fi>  that  iiiev 
delceffd  towards  the  earth,  and  in  thdir  fall,  meeting  with 
other  aqueous  particles,  they  incorporate  together,  and  form 
Tittle  drops  of  rain  5  but  the  mercury  being  at  one  time  lower 
than  at  another,  is  the  effefl  of  two  contrary  winds,  blowing 
from  the  place  where  the  barometer  llands,  whereby  the  air 
of  that  place  is  carried  both  ways  from  it,  and  confequently  the 
incumbent  cylinder  of  air  is  attenuated,  and  accordingly  the 
mercury  links  •  for  inftance,  if  it  fhould  blow  in  the  German 
ocean  a  wefterly  wind,  and  at  the  fame  time  an  eafterly  in  the 
Trip  fea;  or,  if  in  France  it  Ihould  blow  a  foutherly  wind,  and 
in  Scotland  a  northerly  5  it  muft  be  granted,  that  that  part  of 
the  atmolphere  over  England  would  thereby  be  rarified,  and 
the  mercury  fubfide;  and  confequently  the  vapours,  which 
before  floated  b  thofe  parts  of  the  air,  of  equal  gravity  with 
tinemfelves,  would  fink  to  the  earth.    2.  Why  in  ferehe  fettled 
weather,  the  mercury  is  gei&'erally  high;  this  greater  height  of 
the  barometer  is  caufed  by  two  contrary  winds  blowing  towards 
the  place  of  oUervatidn,  whereby  the  air  of  other  places  is 
brought  thidier  and  accilmulatedf;  fo  *  that  the  incumbent 
cylinder  of  air  bebg  endreafed  both  in'bei2b^and#eij^t^,''thq 
mercury  muft  neceflarily  nfe;  and  4ep  the"  air'bseingfpecifi*^ 
dally  heavkr,  the  rapoUrs  are  betf^r  kept  Afpen^.  .  3.'  "Why 
Qjion  very  great  wbds  oi  ftorms,  tfao*  acco^fnpan^ied!  with*  no 
rain,  the  mercury'  finks  loweft  of  air,  with  relation  to  Ae  poiirf 
.pf  the  compafs,  on  which  the  wind  blows:  This  fs* caufed  by 
the  very  rapid  motion  of  the  air  in  thefe  ftorms^  for  the  tra^ 
of  the  earth's  furface,  wherein  thcfe  winds  rage,  not  extending 
all  around  the  globe,  that  ilagnant  air,  whach  is  left  behind, 
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u  i3&  tfitt  on  the  fi4c«i  canoot  come  in  fo  M  as  to  fupply  the  ' 
emaation  made  by  io  {Wift  a  current,  fo  that  the  air  muli: 
neceflarily  be  attenuated,  more  or  leis  according  to  the  violence 
of  thcfe  winds  ^  to  which  add,  that  the  hori^.ontnl  motion  of 
the  air,  being  fo  quick  as  it  is,  may  in  all  probabilityj^kc  ofF 
fbme  part  of  its  perpendicular  preirurc  ^  and  the  great  a;^itation 
of  its  particles  is  the  rcafon,  why  the  vapours  arc  difTiparcd, 
and  do  not  condenfc  into  drops,  fo  as  to  form  rain,  which 
otherwife  is  the  natural  confequencc  of  the  rarcfadion  of  the 
air.    4.  Why,  all  other  things  bcinp^  equal,  the  mercury  ftands 
higheli,  on  an  cdiLrly,  or  north-caifcerly  wind:  This  happens, 
becaufc  that  m  the  nreat  ^^fhifir>r  ocean  on  this  fide  the  55th 
degree  of  N.  Lat.  the  weiterly  and  fuuth-weilerly  winds  blow 
almoft  always  trade,  fo  that  whenever  the  wind  comes  up  here 
at  eaft  and  oorth-f^  it  is  fare  to  be  checked  by  .a  comrarjr 
gale»  as  (bon  as  it  reaches  the  ocean;  on  which  account  the  air 
muft  needa  be  heaped  over  this  ifland,  and  confequcntly  t\ie 
foercQfy  ftaiid  higb,  as  often  as  thefe  winds  blow :  This  holda 
true  in  this  country,  but  is  not  a  general  irule  &r  other  places, 
where  the  winds  are  under  difierent  circnmftances.   ^.  Why 
in  calm  .fro%  weather,  the  mercury  generally,  ftanas  highi 
The  CM&  oC  jhis  is»  that  it  feldom  me«ea>  nnt  when  the 
winds  are  npcfihedy  and  north-eaifterly  or  at  leaft,  unlels  thole 
winds  Uow  at  no  great  diftance  off^  for  the  northern  parts  of ' 
Germany^  SJetimark^  Sweden ^  JtJbm'ay^  and  all  that  traft  from 
whence  north-eailcrly  winds  blow,  are  fubjc'*^  to  almoft  conti- 
nual froft  all  the  winterj  and  thereby  the  lower  air  is  \  cry 
much  condenicd,  and  in  that  ilatc  it  is  brought  hither,  and 
bein^  accumulated  by  the  oppofition  of  the  weflerly  wind, 
blowmi^  in  the  ocean,  the  mercury  mult  needs  be  pre  fled  to  a 
more  than  ordinary  height.    6.  Why  after  very  great  Itorms  of 
wind,  when  the  mercury  has  been  very  low,  it  generally  riles 
again  very  faft.    This  leems  to  be  caufcd  by  the  fuddca 
acceffion  of  new  air  to  fupply  the  great  evacuation,  which  Inch 
continued  dorms  ni;ike  thereof^  and  by  the  recoil  of  the  air, 
after  the  ceafing  of  the  force  that  impelled  ir  j  and  the  rcafon, 
why  the  mercury  rifes  lb  fait,  is  becaufe  the  air  bein.^  very 
much  rarifijed  beyond  its  mean  denfity,  the  neighbouring  air 
runs  in,  the  more  fwiftly  to  bring  it  to  an  equillbniim.  7.  Why 
in  more  northerly  places,  the  variations'  of  the  barometer  are 
greater  than  in  the  more  foutberly  ^  the  truth  of  the  matter  of 
facl  is  "proved  from  ob&rvations  made  At  Stoc\ho\my  compared 
with  otnery  %t'CkrmW  trad  VariSi  the  reaion  of  which  icemft 
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to  be,  that  the  more  northerly  parts  have  ufually  greater  ftorma 
of  wind  than  the  more  foutherfy,  whereby  the  mercury  fliould 
fink  lower  in  that  extreme  j  and  then  the  northerly  winds 
bringing  the  condenfed  and  ponderous  uir  from  the  neighbour- 
boooof  the  Vok^^  and  that  again  being  checked  by  a  (burhcrly 
wind  at  no  great  diilance,  and  being  thus  accumulated^  niuft 
of  oeccfficy  make  the  mercury  in  fuch  caie  ftand  higher'  in  tli9 
other  extreme.  8.  And  laftiv,  why  near  the  equinMiaU^  at  at 
Sarbadoes  and  Sc.  Helena^  there  is  ver;|r  little  or  no  variatiaii 
of  the  height  of  the  barometer:  This  remark,  above  all 
others,  confirtns  the  hypothefis  of  the  variable  winda'beiag  the 
eaofir  of  thefe^ variatioDS  of  the  he^t  of  the  mercury  ^  fix  in 
die  places  above-fnennaoedy there  is  iuway s  iaii  eafy  gale  of  wind 
blowing  nearly  upon  the  woe  poijot,  ob;  E.  N.  £•  at  Airte- 
does^  and  E.  S«  £.  at  Sc.  BiUtnai  &  That  there  being  no  ooo- 
trary  currents  of  die  air  ta  exhnuift»  or  aceiiteiiilate  ir»  the 
atmofphere  continues  much  in  the  fame  ftate:  Howeyer,  upon 
hurricanes,  the  moft  violent  of  ftorms,  the  mercury  has  been 
obferved  very  low,  hut  this  is  but  once  in  two  or  tnree  years, 
and  it  foon  recovers  its  fettled  (late,  viz.  about  29  |  inches. 

The  principal  objcftion  againft  this  doctrine  is,  thatitfup- 
pofes  the  air  fomenmes  to  move  from  thofe  parts,  where  it  is 
already  evacuated  below  the  equilibrium,  and  fometimes 
again  towards  thofe  parts,  where  it  is  condenfed,  and  crouded 
above  the  mean  ftate 5  which  may  be  thought  contradiflory  to 
Ac  laws  of  ftatics,  and  the  rules  of  the  equilibrium  of  fluids  5 
but  if  we  confidcr,  that  when  once  an  impetus  is  given  to  z 
fluid  body,  it  is  capable  of  mounting  above  its  level,  and 
checking  others,  that  have  a  contrary  tendency  to  defcend  by 
their  own  gravity,  this  will  bjp  'no'material  objedion  ^  but  we 
lhall  rather  conclude,  that  the  great  analogy  between  the  rifing 
and  falling  of  the.  water  on  the  flux  and  reflux  of  the  tea,  ana 
this  of  the  accumulatbg  and  exhaufting  of  the  air,  is  a  great 
argument  fcr  the  truth  ot  this  hypothefis  5  for  as  the  iea,  0¥er- 
againftthe  coaftof  Effete ^  rifcs  and  fwelis  by  the  meeting  of 
the  two  contrary  tide&  of  flood,  tiT which  one  comes  from  the 
S.  W.  along  x\kt  BugUfi  channel,  and  the^pt^er  from  the 
nordi;.  and  on  the  eontrary,  fiiiks  below  its  level  on  theretreat 
of  the  water  both  ways,  in  the  tide  of  ebb^  £>  it  is  very  proba- 
"ble,  that  the  air  may  ebb  and  flow  after  the  lame  manner  $  .but 
by  reafbii  of  the  diverfity  of  caufes,  whereby  the' air  may  be 
put  into  motion,  the  rimes  of  thele  fluxes  and  refluxes  are 
purely  cafual,  and  not  reducible  to  any  n^Ie,  as  are  the 
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Ita6tk>itt  df  the  fca,  depending  wholly  on  the  reguW  «>ttrf€  of 
the  moon.  ^ 

Jtn  Bffay  timards  an  Univerfal  Alphabet  5  by  J/r-Lodwick, 

PhU.  TranC  N«  182.  p.  126. 
PON  obfcfving  a  great  diflScolty  fa  truly  writing  what 
-  is  pronounced,  or  truly  protiouncinc  what  is.  written, 
cither  in  our  own,  or  fort::ign  languages,  by  the  common  alpha- 
bets now  in  ufe ;  arifing  either  from  the  want  of  feme  tetters,  or 
the  difftrent  pronouncution  of  the  fame  charaSer,  or  letter,  m* 
difi-ercnt  languages,  and  the  irregularities  of  its  various fiwnda 
in  any  one  language  5  Mr.  Lodmtk  faw  a  ncceffuy  of  fomp  ^ 
fuch  expedient,  as  is  here  attempted,  viz.  an  univerfal  alpha- 
bet, which  Ihould  contain  an  enumeration  of  all  luch  fingle 
founds, or  letters,  a?  are  ufed  in  any  language:  By  this  means, 
I.  Children,  btmg  at  firll  taught'  and  accuftomed  to  the  true 
cxprefTion  of  all  thele  finglc  I'ounds  or  letters,  v^jll,  without 
difficulty,  be  brought  to  pronounce  truly  and  readily  any  lan- 
guage^ for  the  diflficulty  fome  perfons  have  to  pronounce 
iome  letters,  is  owing  to  their ,not  being  accuftomed  to  pro- 
nounce them,  cither  fingle  or  in  conjunftion  wirh  others; 
which  the  caie  chiefly  as  to  pecfons  come  to  age.  2.  Any 
one,  accuftomed  to  the  true  pronounciatioft  of  this  alphabet, 
will  be  enabled  to  dcfcribe  the  pronoundation  of  any  language 
whatever,  and,  aliho'  he  had  never  before  heard  this  language 
pronounced,  be  able  truly  to  found  it  3.  This  alphabet  will 
alio  be  ufeful  to  perpetuate  the  true  founds  of  any  language, 
and  ferye  as  a  ftand^rd  thereof  to  fucceeding  ages  j  for,  it  all 
the  finole  founds  be  here  charafteriEcd,  and  that  no  one  cba- 
ra^cr  haVe  more  than  one  found,  nor  anyone  found  be  ex-' 
prcffcd  by  more  than  one  chara61er,  it  cannot  happen  that  any 
charaaer  ihould  be  falfelv  pronounced,  but  it  will  foon  be 
di(covered  J  for  this  falic  found  mull  be  the  true  found  of  fome- 
other  letter  of  this  alphabet:  In  this  colleflion,  the  following 
rules  are  obferved.  1.  That  no  true  fing^lc  found  can  be  juuly 
defcribcd  or  expreffed  by  the  conjun^iion  of  any  two  more 
or  fingle,  founds^  viz.  if  a  vowel,  by  the  conjundion  of 
other  (ingle  vowcis  •  or  if  a  confonant,  by  the  conjan6^iryn  of 
other  ilnole  conlonanrs.  2.  That  whatever  found  cunnoc- 
be  exDicfied  or  defcribcd,  hut  by  the  conjundion  of  two 
or  more  {ingle  founds,  is  no  finolc  but  a  conipoundcd  found,. 
3.  That  in  every  compofition  of  lingle  lounds.  the  p:irridulir 
fingle  founds,  which  make  up  thiK  compofition,  ought  ro  be 
Vox.  11.  G  g  g  truly 
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truly  and  clear])  Jilccrned  in  the  found  ot  the  compofitioOi 
orhcnvife  it  cannot  be  truly  ikid  to  be  a  compofition,  and  tossft 
ed  of  iiich  iinglc  founds. 

'  The  lingle  unindci  commonly  called  letters,  at«  iliftiiigiiifkcd 
ufualiy  into  vowela  and  coniooants^  vowcb  are  fuch  as  afc 
fing!y  expreifible,  as  a,  ^,  /,  a^f$c*  Con&nants  arefiicfa  as  cas|^ 
Dot  fjngly  be  expreiTcd  witboQt  the  C0injun£lionof  a  vowel^  ts 
h  fh  f>  gf  fSc.  The  whole  avmber  of  voweUafe  fhtk  14 
following;  to  wbich»fi>r  the  better  diftingitiQiing  their  icMisds^ 
are  annexed  ib  many  sitords,  wherein  they  are  ea&pse&d,  all 
Hfiglijb^  except  thre^.vib.  7>  B»  12,  becaule  so  SigfiJkwmAt 
occured  wherein  ihey  arcf  exprefied.  , 

1.  as  tall.  8.      muis^  Low  !Dutcb. 

2,  a,  tallow.  5^.  I,  tile. 
$.      talc.  '               ,        10.  ^,  tone. 
4-  II,  tunne. 

5.  tcaj.  12.  u,  une,  Frepcb. 

6.  /,  tilJ.  15.  tool. 

7.  dufe»  French,  14.  could. 

Thefc  arc  the  vowels,  each  of  which  are  long  and  ihortf 
Ihort  as  in  the  words  God,  man,  fin^  loAg,  as  in  bad],  demand^ 

A  diphthong  in  the  ordinary  ufe  of  the  word,  fignifieaa, 
compound  of  two  vowels^  but  tho&»  commonly  fo  calkd,  are 
moil  of  them  nothing  but  finglc  voweb,  as  Ar»{iO|  cnv,  ^  niVui 

the  words,  real,  tool^  cattU^  peopkt  maifit  &c.  thitf  thefc  arc  but 
6nglc  founds  will  appear,  if  we  confider  the  fiMindi  of  the 
vowels  £Dgly»  which  make  thofe  fuppi^  compofitions^  and 
then  whether  thofe  founds  in  compofition  will  make  out  the 
true  lound  required,  fo  aa  both  of  them  may  be  clearly  dit 
ccmcd  in-thefe  pretended  compounds  5  for  inftance,  ea  in  teal^ 
confidcr  the  found  of  ^  in  the  words  Jent  or  fcefie  ;  and  ^  in  the 
words  ball,  andy  or  //ife;  and  then  whether  <?,  m  eiihtr  of  the 
twoibundji  going  before,  and  a  in  cither  of  the  three  founds 
following,  joined  to£^ethcr,  will  tnaicc  uut  the  true  found  cct 
in  the  word  teal-,  if  not,  then  it  is  a  hugk  found:  Thus,  if 
you  proceed  to  exaniuie  all  the  others,  you  will  find  the  fame 
thino,  a;,d  tlmr  the  true  diphthongs  and  triph  hongs  of  the 
C/  tt.lj  ro  be  no  orhcr  but  a  true  cxprtlfion  of  thefinglc  vovvels, 
thty  joined  tuocthcr,  but  in  fo  fhort  a  time,  as  that  both  or  1!! 

t.ircc  were  cxprcitcd  in  the  time,  that  orOiwuily  one  fingJe 
vouci  was  cxpreflcd,  The 
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The  whole  number  of  confonants  are  ranged  in  the  following 
table  into  10  files  anwl  6  ranks^  Fr.  &SAi&cs  Frenck  i  Z.  2>. 


ifc.  ill 


t 

; 
5 


p.  ppnd 


ik  dark 


fir.  cheil 


//.  name     t  / .  {eigmior  ?  ^ 
i^.  thtt      y.jean  i 
it^.  thing  ftuOl 


5 


f  •  game 
\,  came 

fbng 

^^^^  Jz  ^-  v'^^^y 


I 


folly 


Hie  firft  file  contains  3  conCbnants;  the  leeotid  d$  the  thirA 
ind  fourth  10  \  the  fifrh  and  fiitth  4  $  the  fevetith  2  $  th6 
remaini^  ftur^  ea^h  i,  in  all  19  contbnatitsr  The  fecomt  ranl^ 
in  each  fik  contains  derivatives,  in  relation  to  the  firft  rank,  or 
their  primititeB,  all  alike  in  kind$  lb  aHb  all  tte  denvative^ 
are  in  the  third,  fbnrth,  and  fifth  taidb,  ^cltby  their  (bunds 
will  be  the  better  comprehended :  Thofb  places  filled  by  two . 
ftrokes  (=)  figntfy  that  Ibufids  may  be  exprefTed  by  theGmc 
pofition  of  rhe  parts  of  the  moarh  with  that  of : heir  pn:n;^i\'cs, 
aniwering  in  kind  to  rhoic  in  the  fame  r  ink,  whcTcm  they  » 
(land;  but  they  would  be  fo  alike  in  pionounciation  to  Ibme 
others  in  the  table,  that  the  difference  would  be  too  nice  for 
common  difcernment:  As  thofe  of  the  fourth  and  fifth  ranks  in 
the  firfl:  file,  are  like  thofc  of  the  fourth  and  fifth  ranks  m  the 
fifth  file  ;  and  thofe  of  the  firft,  fecond,  and  third  ranks  in  the 
fifth  file  arc  like  thofc  of  the  fame  ranks  in  the  firfl  file,  fb 
thofb,  of  the  firll,  fecond,  and  third  ranks  in  the  6i\\  file,  arc 
like  thofc  of  the  fame  ranks  m  the  iecond  hie  :  Some  of  rhefe 
above-metifioned  confonants  are  vulgariy  fuppof  d  co  n  pound- 
ed, as  th^  chypy  gtly  «g,  &c.  but  if  we  conlidcr  the  iound  of 
each  finale  confonaht  it)  the  compofirion  a-part,  and  then  the 
conjunflion  of  them  in  that  ordcr^  lb  as  the  fioglc  founds  may 
.  be  clearly  difcerned  iii  the  compofitioo,  yoi;  will  never  form 
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founds  required;  $nd  if  neither  by  this,  or  any  other  con- 
jun^ioD,  the  required  ibund  can  be  made  out,  it  mud  be  a 
iingle,  and  no  compound  found:  All  fingle  fimndf  fhould  have 
tingle  ^nd  diftind  charafiers^  but  it  wiU  be  impodlble  in  the 
ufe  of  the  prefent  charaflers  or  alphabets,  to  add  thofe  that  are 
ivaoting,  and  corre^k  and  limit  ihe  found  of  othen  in  ufe, 
thereby  toconftitute  a  perfefl  alphabet  $  becauie  people  fb 
long  accuftoroed  or  habituated  to  the  corrupt  and  different  pro* 
flounciatiomof  the  prefent  charafkers,  will  be  dwaytfubjefii  on 
the  fight  of  the  old,  to  give  them  thole.lbunds  they  have  been 
ufed  to,  and  to  fpell  words  according  to  dieir  old  and  corrupt 
cuftom,  whatibever  rules  fhal)  be  prdcribed  to  die  contrary,  in 
the  following  table,  Fig.  4.  Plate  XL  there  is  therefore  given  a 
new  fct  of  literal  chara^ers,  both  confonantal  and  vocal  5  the 
fet  of  confonants  is  ranged  in  the  fame  method  and  order  with 
thofe  in  the  preceeding  table  j  the  firft  rank  in  every  file,  arc 
thofe  called  radical  characters  ^  the  other  fucceeding  ranks  have 
each  a  diftin^  charafleriftical  addition  to  diflinguifh  them  ' 
from  each  other,  which  caufes  fomc  complication  5  but  yet  it 
was  judged  neceflary  to  exprefs  the  fame  in  the  charaftcr,  the 
more  regular  to  fort  them  into  clafjfes,  and  to  exprefs  the  deri- 
vation of  letters  of  the  fame  organ,  the  one  from  the  other ; 
the  fet  of  vocal  characters  are  likewife  in  the  fame  table ;  In 
writing  they  are  to  be  placed  over  the  confonants,  which  they 
follow  in  expreffion^  and  whereas  ibI^e  fyllables  bttin  with  a 
vowel,  place  the  twelfth  confonantal  chara^r,  aniwering  to 
the  Hebrew  j4leph*^  and  over  the  fame,  place  the  vowel  begin- 
ning fuch  a  fyllable :  To  difiinguifh  the  long  Vowels  from  the 
fliort,  add  a  prick  to  the  vocal  diarafter :  The  9.  11,  11, 15, 
X4th  vocal  characters  are,  for  want  of  (ingle  ftrokes,  com* 
pounded  of  the  firft  and  iecond  1  The  diphthongs,  truly  fudi, 
may  be  made  b^  the  conjunSion  of  the  tingle  vocal  charaSect 
^s  tbev  fellow  in  order,  and  they  will  be  eafily  diftinguifhed 
from  the  five  proceeding  compofinded  chafaAers  of  the  fingle 
vowels,  becauie  there  will  not  probably  occur  any  diphthong, 
compounded  of  the  firft  two  vowels :  The  accent  may  be  a  crc3s 
line  under  the  lyllable  that  is  to  be  accented  5  the  characters, 
fignifying  the  various  modes  of  exprefTion,  may  be  the  follow- 
ing, andought  to  be  placed  at  the  bc^rinning  and  end  of  every 
fentence,  as  it  is  neccffary  ^  [  ]  explication,  (  )  parcnthc^S| 
I  j  cmphali^i,  ?  ?  interrogation,  !  J  wonder,  <  j  irony. 


Digitized  by  Google 


ROVAL  S OCTET V.  421 

jla  SJTav  towards  an  Univerfal  Primer  5  l?y  Mr.  Lodwick. 

Phil.  Tranf.  K°  182.  p.  134. 

AS  the  prefent  alphabe^ts  are  itnperfed:»  &  are  alfo  the  pri- 
mers, or  firil  books,  wherein  childiea  and  dthers  are 
taught  to  fpeil  and  read  ^  firft,  in  not  having  a  perfed  alpha* 
bet^  feconalyy  in  not  being  digefted  in  fuch  a  method,  as  is 
£t  and  proper  to  teach  the|ii»  as  they  ought  to  be  taught  ^  for 
the  ufual  way  of  teaching  to  fpeU  is  to  difmember  every  fyl- 
lable,  4>f  more  than  one  fetter,  into  many  fyllables,  by  expreP- 
fing  every  letter  apart,  and  (yliabically,  and  the  conlbnanta 
with  filch  a  vowel  as  they  are  ordinarily  named' with,  and  then 
tequiringthem  to  join  the&  fyUables  into  one  word  $  but  how 
prepoftexous  this. method  is,  one  inftance  will  Ihews  Suppofe 
the  monofyllable  brand  hcu^  be  fpelled,  they  will  teach  them 
thus  to  difinember  it,  bee^  er^  a^  en^  dee^  and  then,  require 
them  to  join  thefe  into  one  fy liable,  which  it  is  impoilible  to 
do,  and  they  muft  be  neceffitatcd,  as  they  have  begun,  to  ex- 
prcfs  this  one  lyllable  by  five  I'yllables,  which  was  not  defign- 
ed;  whereas  they  fhouki  teach  them  to  cxprcls  every  fyllable 
entire  at  firil  light,  without  difmcmbring  it  3  and  to  do  this 
they  mull  proceed  gradually^  firft,  beginning  with  the  mofl 
fimple  fyllables,  and  fo  by  degrees  proceedinsr  to  the  more 
dimcult  and  compounded,  till  they  can  readily  pronounce  a 
whole  fyllable  at  firft  iight,  even  the  molt  diiiicult^  to  that 
end,  let  all  the  primers  be  thus  contrived  ^  at  the  top  of  the 
leaf,  let  all  the  vowels  be  placed  fingly  in  order  as  they  follow 
m  one  rank  3  and  under  the  ianie,  place  fyllables  j  firft,  of  one 
vowel  and  one  conlbnant  following  it,  throughout  all  the  varia- 
tions^  then  of  one  confonanC  and  one  Vowel  following  5  fecondly, 
of  two  conlbnants  before,  and  one  vowcliollo wing,  throughout 
the  Tariatiotisj  thirdly,  of  one  vowel  and  three  or  four  conlo- 
nants  following,  and  of  three  confonants  going  before,  and  one 
▼owel  following^  fourthly,  of  one,  two  or  three  confonants 
going  before  a  vowel,  and  one,  two,  three  or  four  confonants 
toUowing  ^  fifthly,  fome  fyUables  with  diphthongs  or  triph* 


a 

« 

«  - 

0 

u 

at 

» 

id 

cb  * 

ub 

ad 

ed 

od 

ud 

Ba 

h 

H 

bo 

bu 

M 

eJd 

iU 

pld 

uld 

dra 

dre 

dri 

dro 

dru 

palm 

him 

him 

After, 
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After  diis,  p)ice  i  number  of  words  of  two,  thret^  or  four 
fylUbles,  fiom  the  eaOeft  to  the  moft  difficult  expreflioiii» 
wirlioat  retarding  their  fittufiattumi  fonher  let  there  follow 
feme  words  of  feforol  iyllables  with  the  accent  yarioQiajr 
placed,  as  00  the  firft,  lecoodt  third,  fie.  lyUable,  kt  thero  be 
alio  two  or  three  (mall  diicouribs  writ  in  mij  alphabet,  in  ib 
many  diflerent  langu^s,  with  the  aoeente  rightly  placed,  and 
truly  diftinguifhed  by  tlieir  paufes ;  and  thus  you  nave  t  pOr- 
fef);  primer:  In  teaching  by  this  primer,  begin  with  tho true 
found  of  all  the  vowels  finglyj  then  proceed  to  the  following 
finglc  lyllables,  beginning  with  the  cafieft  of  exprcffion,  and  lo 
on,  gradually  10  the  molt  difficult,  and  then  to  words  of  more 
fvllablcs  ^  aiid  laftly,  to  the  ufe  of  the  accent  and  paufes^  when 
the  learner  hath  pafled  all  thefc,  you  may  exercife  him  in  the 
reading  of  the  dikourfea,  and  let  him  exaftly  oWerve  the  ac- 
cent and  the  paufes^  when  they  can  read  and  utter  cxadlly 
whatfoevcr  is  written  in  this  chara6ler,  in  what  language  Ib^ 
ever,  teach  them  to  write  truly,  what  they  hear  diftindly  ex- 
pre£fed,  according  to  this  alf^abet,  proceeding  therein  gradu^^ 
ally  aa  before ;  and  obfervir^  rightly  to  place  the  accent  atu] 
pau&s,  and  alfo  to  know  tho  ufe  of  the  iisna  of  the  dt&rem 
modes  of  fpeakini. 

In  teachmg  obferve  thefe  neceflary  rules:  I.  FroCeed  lei- 
farely  and  onierly  ^  fufFer  not  a  mifpronounciation  to  pafs  uttf 
corrected :  a.  In  fpelling  let  no  iyilaole  be  dtfinembfcd  by  re- 
peating the  letters  fingljr^  but  let  ihem  be  proi^unced  whole, 
as  they  art  fbtind:  Tiua  new  primer  will  witHlttt  iherattoiii 
except  of  the  title,  be  the  fkme  for  all  iiatioM  and  langaages* 

jSfi  Hiftorkal  jtcc0U9t  qf  the  Trade^Winds  ani  Moafeeos^ 
chJervaUe  in  the  Seas  htmmn  attd  mar  tbi  Tropicsi 
mtb  an  attempt  tmards  tMr  phyficdl  Caufe^  hy  Mr*  Mitm% 
Hallcy.   l>hilTranC       189.  p.  153. 

TH  E  whole  ocean  may  moft  properly  be  divided  into 
three  parts;  viss»  i.  The  Atlantic  and  '£tbiof'tc  Sea. 
2.  The  Indian  Ocean,  3  The  great  South  Sea^  Or  the  'Pacific 
Ocean :  In  the  Atlantic  and  Ethiopic  Seas  between  the  Trapics^ 
there  is  a  general  eafterly  wind,  all  the  year  long,  without  any 
confiderabie  variation,  excepting  that  it  is  fubjed  to  be  de- 
flected therefrom,  fome  few  poitits  of  the  compafs  towards  the 
north  or  fbuth,  according  to  the  pofition  of  the  place  3  and  on 
'  thefc  deflections  the  foliowii^  obfer^atioiSs  have  been  made; 
vh*  2.  that  near  the  coaft  cS'Afric(tt  as  foOn  as  yoiji  have  pif- 
-  -  fed 


Digitized  by  Google 


r 


RoYAt  SoCIBTT.  I  423 

fed  tbe  CMfiy  iflaiid«  you  are  fare  to  meet  a  ftefti  ^ale  of 
wind  SI  N*  £.  abom  the  latitude  of  tS"*  north,  which  icUom 
coows  to  thc;eafl»aid  of*  the        E.  or  ptflee  the  N.  N/£ 
TlMi  waad  occoniMaiet  thofe  bound  to  the  foathward,  to  the 
btkode  of  10^      and  about  100  kasuea  fiom  the  Guinea 
cnaft,  where  to  the  4°  of  N.  Lat.  they  ^11  into  calms  and  tor- 
nados :  jL.  That  thofc  bound  to  the  Caribbe  iflands,  find  as  they 
approach  the  American  fide,  that  the  abovementioned  N.  £. 
wind  becomes  ftill  more  and  more  eaflerly,  lb  as  fometimes  to 
be  eafl:,  fonaetimes     by  S.  but  yet  moft  commonly  a  point  or 
two  to  the  northward  of  the  eafl,  and  feldom  more  ^  it  is  like- 
wife  obfcrvcd,  that  the  ftrcngth  of  thefe  wiiids  does  gradually 
dccrcafe,  as  you  lail  to  the  wcflward.    3.  That  the  limits  of 
the  trade  ana  variable  winds  in  this  ocean,  are  farther  extend- 
ed on  the  American  fide  than  on  the  African  j  for  whereas  you 
meet  notVith  this  certain  wind,  till  after  you  have  paiTed  the 
latitude  of  ag^,  on  this  fide  ^  on  the  American  fide  it  commotdj 
holds  to  ^o,  ^i,  or       of  latitude;  and  this  k likewife  veri* 
fied  to  thefibttthwardfiof  the  jEiguimSMi  for  near  ih^Cafi  of 
Good  Ikpe^  the  lioHta  of  the  trade  winds  are  3  or  4^  nearer 
the  EquiniSial  than  on  the  coaft  of  2irafil:  4.  That  from  the 
latttode  of  4^  M.  to  the  afoiefiud  limits  on  the  ibuth  fide  of 
the  jEfUdUoff  the  winds  are  generally  and  perpetually  between 
the  ibiirb  mi  eaft»  and  mft  eommooly  between  the  Ibuth-caft 
wd  eaft^  obfi^ing  always  diit  rule^  that  00  the  jtfricam 
fide  they  are  more  Aiitheffy^  on  the  SraCiUanmott  eafterlyn 
lb  aa  to  beeooM'ahBttK^ji^ue  eafi>  the  little  deflefiioa  tbey  have 
being  ftill  to  the  i^thward :  In  this  part  of  the  ocean 
Mr.  Halley  found  the  winds  conftantly  about  rhe  fouth-eafi'» 
the  moft  ufual  point  S.  E.  b.  E.  when  it  was  eafterly  it  gene- 
rally blew  hara,  and  was  gloomy,  dark  and  fometimes  raii^y 
weather  J  if  it  came  to  the  fouthward  it  was  generally  fcrene, 
and  a  gentle  gale  next  to  a  calm,  but  this  not  very  common  5 
he  never  oblepi^ed  it  to  the  weftward  of  the  fouth,  or  north- 
ward of  the  caft.    5.  That  the  leafon  of  the  year  hath  feme 
fmall  influence  on  thefe  trade- winds  5  for  when  the  fun  is  con- 
iiderably  to  the  northward  of  the  Equator^  the  fouth-call 
winds,  efpecially  in  the  ilreight  of  this  ocean  between  IBrafi^ 
aad  the  coafl  of  GmH^^  do  vasry  a  point  or  two  to  the  louth- 
ward,  and  the  north-eaft  beeotne  more  eailerly^  and  on  rho 
contrary,  when  the  fun  is  toward*  the  T ropic  of  Capricorn^  the 
(outh -eafterly  winds  become  more  eafterly,  and  the  north* 
eafterly  winds.on  ihisrfide  the  Mtuwr  veer  osofe  to  the  north- 
ward. 
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ward.  6.  hat  aa  there  is  no  general  rule  but  admhift  of  fome 
exception,  fo  there  is  in  this  ocean,  a  traft  of  lea,  wherein 
the  ibutherly  and  S.  V>/ .  winds  are  perpetual^  viz.  all  along 
the  coall:  of  Guiiiea^  for  above  500  leagues  together,  from 
Sierra  Leona  to  the  ifle  of  St,  Thomas  j  for  the  foath-eaft 
trade- wind,  having  paflfed  the  Line^  and  approaching  the  coali 
of  Guinea  within  80  or  100  leagues  inclines  towards  the  /hofc, 
and  becomes  S.  S.  £.  and  by  degrees,  as  you  come  nearer,  it 
veers  about  to  S.  S.  S.  W.  and  m  with  the  land  fbuth-weft, 
and  iometimes  weft  inuth-wcll:  Thefe  arc  the  winds,  which 
are  obierved  on  this  coaft,  when  it  blows  true,  but  there  arc 
fiequent  calms,  violent  iudden  guits,  called  ^Jornados^  from  alt 
points  of  the  compafs,  and  fometimes  unwholefome  foggy 
eallerly  winds,  called  Hermiraa  by  the  natives,  which  too  ofenr 
snfed  the  navigation  of  thek  parts.  7.  That  to  the  north- 
ward  of  the  Eqt4atvry  between  4  and  10  degrees  of*latitade« 
and  between  the  meridians  oiCape  Ferde^  and  of  the  nft  or  moff 
iilands  that  bear  that  namO)  there  is  a  traft  of  fea,  wherein  it 
urere  improper  to  fay,  there  is  any  trade-wind,  or  yet  a  ram* 
ble  one,  for  it  feems  condemned  to  perpetual  cahns,  attended 
with  terrible  thundering  and  liebteing,  and  rains  lb  firequent, 
that  this  part  of  the  lea  is  called  the  Rains:  The  little  winds 
that  are,  are  only  fome'fadden  uncertain  gufts,  of  very  fliort 
continuance  and  Icls  extent ;  lb  that  fometimes  each  hour  there 
is  a  different  gale,  which  dies  away  into  a  calm  before  another 
fucceedsj  ana  in  a  flcret  of  Hiips,  in  light  of  each  other,  each 
fhall  have  the  wind  from  a  feveral  point  of  the  compafs :  With 
thcfe  weak  breezes  iliips  are  obliged  to  make  the  bcft  of  their 
way  to  the  fouthward  tnro'  the  atorelaid  iix  degrees,  wherein, 
it  is  reported,  fpme  have  been  detained  whole  months  for  want 
of  wind. 

From  the  three  laft  obfervations  is  fhewn  the  rftifon  of  two 
notable  phaenomena  in  the  Bafi- India  and  Guinea  navigations  ^ 
the  one  is,  why  notwithflanding  the  narroweft  part  of  thefea 
.between  Guinea  and  Srafil  be  about  500  leagues  over,  yet 
/hips' bound  to  the  fouthward,  efpccially  in  the  months  of 

■  3^t^y  *tid  Augujl,  find  a  great  difficulty  to  paCs  it  5  this  hap- 
pens, becattfe  of  the  Iboth-eaft  winds,  at  that  titne  of  the  year 

^  commonly  extending  ibme  diegrees  beyond  the  oidinary  liitiirs 
of  N.  Lat.  and  withal,  coming  ib'  much  {butherly,  as  to  be 
ibmetimes  iouth,  iometimes  a  point  or  two  to^the  weft^  ic 
then  only  remains  to  ply  to  Wind-ward^;  and  if,  on  the  one 
fide,  they  Itand  away  W»  &  W.  they  gain  the  wind  ftill  nK>re 

and 
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'  and  more  eaflerly,  but  there  is  danger  of  not  weatherincr  the 
SraJUian  ihorc,  nr  at  leaft  the  fhoals  on  that  coaft  ^  but  if,  on 
the  other  tack,  they  go  away  E.  S.  E.  they  fall  into  the  neigh- 
bourhood of  the  coaft  of  Guinea,  from  which  there  is  no  dc- 
parting,  without  running  eafierly,  as  far  as  the  ifland  of 
St.  'TbomSy  which  is  the  conftant  praSice  of  all  the  Guinea 
ihips,  and  which  may  fcem  very  ftrange  without  confidering 
the  fixth  remark  j  for  being  in  with  the  coaft,  the  wind  blows 
generally  at  S.  and  W*  S.  W.  with  which  winds  they  cannot 
go  to  the  northward  foi^  the  land,  and  on  the  other  tack  they 
can  lie  no  nearer  the  wind  than  S,  S*  £•  or  fouth  ^  with  thefe 
couries  they  run  off  the  fhore,  but  in  fo  doing  they  always 
find  the  winds  more  and  more  contrary  ^  fb  that  when  near  the 
fhore  they  can  lie  fouth ;  at  a  £(reater  diftance  they  can  make 
no  better  than  S,  E.  and  afterwards  \L.  S.  E.  with  which  coorfes 
they  comniunly  fetch  the  iilc  of  Sr.  T'honms  and  Cape  Lcpez, 
where  finding  the  winds  to  the  eaftward  of  the  fourh,  they 
have  them  favourable  by  running  away  to  the  weilsvard  in  the 
S.  Lar.  of  three  or  four  degrees,  where  the  lourh-caft  wmdi 
are  perpetual :  On  account  of  tiiefe  general  winds,  all  thole 
that  ufe  the  ll'efl-I}jdia  trade,  even  thofe  bound  to  Vir\^i)iia^ 
reckon  it  their  bed  courie  to  get  as  foon  as  they  can  to  ths 
fouth  wards,  that  io  thay  may  be  certain  of  a  fair  and  frclU 
gale  to  run  before  it  to,  the  weftward;  and  for  the  lame  reafnn 
thofe  homewards  bound  from  jim&ricd  endeavour  to  gain  the 
latitude  of  30  degrees,  as  ibon  as  poffible,  where  they  firft 
find  the  winds  began  to  be  variable ;  tho'  the  moft  ordinary 
winds  in  the  northern  part  of  the  jttlantk  ocean  come  from  be« ' 
tween  the  fouth  and  weft, 

V/hat  is  here  faid  is  to  be  onderftood  of  dte  fea-winds,  at 
Ibme  diftance  firom  the  land  $  ftr  upon  and  hear  the  ihore,  the 
land  and  lea-breeases  are  almoft  everjr  where  fenfible  j  and  the* 
great  variety,  which  happens  in  their  periods,  force,  anddi-* 
re£Kon,  arifes  fr<»n  the  utuation  of  the  mountains,  vallies  and 
woods,  and  from  the  various  texture  of  the  foil,  more  or  left 
capable  of  retaining  and  icilcding  heat,  and  of  exhaling  or 
condenfing  vapours. 

In  the  Indian  ocean,  the  winds  are  partly  general,  as  in  the 
Etbiopic  ocean  partly  periodical;  that  is,  half  the  year  they 
blow  one  way,  and  the  other  half,  nearly  upon  the  oppofiic 
points,  and  thefe  points  and  times  of  Ihiftinfr  arc  ddKrcnr  in 
different  parts  of  the  ocean;  the  limits  ot  each  trael:  of  fea, 
fiibjcfl  to  the  fame  change  or  Monfoon^  are  certainly  very  hard 
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determine,  yet  the  following  particulars,  the  refult  of  great 
diligence  and  application,  may  bp  relied  on.    i.  That  between 
the  latitudes  of  lo  degrees  and  ;o  louth,  as  between  ATada- 
^fcar  and  Hollandia  Nova^  the  general  trade- wind  about  the 
5.  E.  l^,  E.  is  found  to  blow  ail  the  ye^r  long,  in  the  fame  man- 
ner, as  in  the  lame  latitudes  in  the  Ethiopic  ocean.    2.  That 
the  aforelaid  S.  E.  winds  extend  to  within  two  degrees  of  the 
J^quaror^  during  the  months  of  June^  7^b->  ^'^^^fly 
ifovetnbe)'',  at  which  time  between  the  S.  Lat.  of  3  and  10  de- 
grees, being  near  the  meridian  of  the  north  end  of  Madagaf- 
car^  and  between  ^wo  an4  twei?4»  fouth  latitude,  being  nair 
Sumatra  and  ^/ava^  the  contrary  winds  from  tbe  N.  W.  or  be- 
tween the  north  and  weft,  fet  m  and  blow  (or  h^f  the  year$ 
viz.  from  the  beginning  of  Skceniber  to  Mi^  f  and  this  Mon- 
yooir  is  obferved  as  far  as  the  MohccaVi'^-    3.  That  to  the 
northward  of  ^  degreea  S.  Lat.  over  the  whole  jiraUan  or 
Indian  Sea^  and  gulf  of  Bengal,  from  Sumatra  to  tbe  co^ft  of 
jtfrkaj  there  is  another  Monfoan^  blowing  6^m  OSaber  to 
j4pril,  upon  the  N.  E.  points  $  (:iut  in  the  other  half  year, 
fn>m  Jpril  to  OQohry  upon  the  oppofite  points  of  S«  W.  and 
"W.  S.  W.  and  with  more  force  than  the  other,  accompanied 
with  dirk,  rainv  weather;  whereas  the  N.  E.  blows  clear-  it 
is  like  Wile  to  be  noted,  that  the  winds  arc  not  fo  conftant, 
cither  as  to  their  ftrcngth,  or  the  ppint  from  whence  they  blow, 
in  the  gulf      2iengaly  as  they  arc  in  the  Indian  Sea^  where  a 
certain  ikad\  aale  {carce  ever  fails :  It  it  alfo  remarkable,  that 
the  S  W.  winds  in  thefc  feas  arc  ^enerallv  more  (buthcrly  on 
the  Afrii an  fide,  and  more  wcllerly  on  the  Indian.    4.  There 
is  a  tr.tcf  of  Tea  to  the  Iburhward  of  the  Equator^  fubiecl  to  the 
fame  changes  of  the  winds;  viz.  near  the  African  coaft,  be- 
tween it  and  the  itland  Madagafcar ^  and  from  thence  nonh- 
wards,  as  &r  as  the  Z/V^;  wherein  from  April  to  OQober 
there  is  found  a  conftant  frefh  S.  Si  W.  wind,  which,  as  yoa 
go  more  northerly,  becomes  11:1]  1  more  and  more  wefterly,  fb 
as  to  fall  in  with  the        S.       winds,  mentioned  before,  in 
thofe  months  of  the  year  to  be  certain  to  the  northward  of  tbe 
Bqttatm   5.  Thar  to  tbe  eaftward  of  Sumatra  aipd  Malacca^ 
to  tbe  nocthward  of  tbe  IJnef  and  along  the  coaft  of  CamMa 
and  Cbina,  the  Monjbms  blow  north  and  fouth  ^  that  is,  die 
K.  E.  winds  are  much  northerly,  and  the  S.  W.  much  Ibuth- 
crly ;  this  conilittition  .  reaches  to  the  eaftward  of  the  ^hilip^ 
pine  iflands,  and  as  far  north  as  Japan  ;  the  northerly  Monfoon 
Jetting  in,  in  thefe  leas,  in  OSoher  or  JSovcmber^  and  the 
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fourherly,  in  3fa)%  and  blowing  all  the  fumttler  months:  Here 
it  is  to  be  noted,  that  the  poinis  of  the  compafs,  whence  die 
winds  blow  in  thefe  parts  of  the  world,  are  not  io  fijced,  as  in 
thofe  lately  deicribed^  for  the  foutherly  will  frequendy  pa& 
a  point  or  two  td  the  eaUward  of  the  fouth^  and  the  northerly 
as  much  to  the  WelftMrd  of  the  norths  which  ieems  to  lie 
imufed  by  the  great  qaatitity  of  land  interr{)erfed  in  thefe  feat. 

Thzt  in  the  fame  incricfians,  but  to  the  fimtfaward  of  the 
JBqu&ior^  which  is  that  ti'a£t  lying  between  Sum&tra  and 
to  tli^  weft»  and  Ne-m-GaineB  to  the  daft,  thd  iame  northerly 
and  Ibuthcrl^  MoHfoms  fkic  obfemd,  but  with  this  di^rence  ^ 
that  the  incliitatidn  of  thd  Mitftherly  is  towards  the  N.  W.  and 
of  the  foutherly  towards  the  S.  E.  but  the  pbints  from  which 
die  winds  blow  arc  not  more  conflant  here  than  in  the  iormcr, 
*viz.  variable  hvc  or  fix  pbihts  •  bciidcs,  the  times  of  the  change 
of  thefe  Winds  are  not  the  lame  as  in  the  Chitiefe  fcas,  bur  about 
a  month  or  fix  weeks  later.    7.  That  thclc  contrary  wiiidi  do 
pot  fhift  all  at  once,  but  in  fbme  places  the  time  of  the  change 
is  attended  with  calms,  in  others  with  variable  winds 5  and  it 
is  particularly  remarkable,  that  the  end  of  tiie,  we  fieri  y  ATon- 
foon  on  the  coaft  of  Coromandel^  and  the  two  lafl  mnnrhs  oF  the  • 
fourherly  Monfoorii  in  the  feas  of  Chinas  are  very  fu  bjcd  to  be 
tempefluous  5  the  violence  of  thefe  ftorms  isfuch,  that  they  fccm 
to  be  of  the  nature  of  the  hurricanes,  and  render  tho 

navigation  of  thefe  parts  very  unfafc  about  that  time  of  the  year  j 
thefe  tempcfls  areT>y  our  Teamen  called  the  breaking  up  of  the 
Monfmts^  by  reafon  of  the  fhifting  of  thefe  wind^  fUch  as  fail 
Ihefe  ftas  are  obliged  to  obfef ve  the  ieafons  proper  for  their 
voyages,  of  which/  if  they  chance  to  ihifi,  and  the  contrary 
il^e^^Mwftts  in,  they  are  forced  to  give  over  thehbpes  of  accom^ 
pli/ning  theirinteikded  voy age, till  the  winds  become  favourable. 

The  third  ocean»  called  Mare^acifkum^  is  of  an  extent  equal 
to  the  other  two  5  what  Spa},IJb  wHters  fay  of  the  winds,  they 
£nd  iii  their  courfe,  and  which  is  confirmed  by  the  old  accounts 
of  2)rake  and  Caveudijh,  and  (ince  by  Schooten^  who  failed  the 
whole  breadth  of  this  lea  in  the  S.  Lar.  of  15  cr  is,  that 
there  is  a  great  conformity  between  the  winds  of  this  Tea,  aixi 
thofe  of  the  Atlantic  and  Ethlopic  feas  j  that  is,  that  to  the 
northward  of  the  Equator^  the  predominant  wind  is  between 
the  eaft  and  north-caft  5  and  to  the  fouthward  thcre()f,  there  is  a  , 
conllant  fit  ad  y  gale  between  the  eafland  fcuth-eafl^  and  that  on 
both  fides  the  Equator^  with  fo  much  conitancy,  that  they 
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fcarcc  crer  need  to  attend  the  (aiks  and  with  fnch  briik  |^kt» 
that  rhcy  commonly  crofe  this  vaft  ocean  in  ten  weeks  time, 
which  Ks  ibour  i  miles  a  day  5  befides,  it  is  faid,  that  neither 
florms  cr  tc.npefts  are  ever  known. in  thefe  parts 5  wherefore 

fomo  have  rhjught  the  failing  by  the  ftreightsof  Magellan  to 
be  as  ihort  to  'fapan  and  Chindy  as  by  rhe  Cape  of  Good  Hope: 
The  limits  of  thelc  rzciicr:'.!  winds  are  alio  much  the  ikmc  as  in 
the  Jfilaritic  "^i-^'  ii^<^'^t  the  ;oth  deorcc  ot  laaiude  on 

both  fides  5  for  the  Spaniards^  humcward.s  l>ound  from  rhe 
AianillaSy  always  take  the  advantage  of  the  ibutherly  Mon- 
fooiiy  blowmg  there  in  the  fummer  months,  and  they  run  up 
CO. the  northward  of  that  latitude,  as  high  as  Japmu  before 
they  meet  with  variable  winds,  to  fhape  their  cou-  jc  tt)  rhe 
eafiward:  And  Schooten  and  others,  that  h:ivc  i!one  about  by 
the  ftreights  of  Ma/j^llan^  have  found  the  hours  ot  fourh-caic 
uinds,  much  about  the  fame  latitude  to  the  fouthwardj  be- 
fides, a  firther  analogy  between  the  winds  of  this  ocean  and 
the  EtbU^U^  appears  from  their  being  always  foutherly, 
as  they  ate  found  near  the  ihores  ofjifjgola. 

In  the  foregoing  hiilory  are  contained  ieveral  problems,  that 
deierve  well  the  confideration  of  the  acuteft  naturalifls,  bodi 
by  reafon  of  thexonftancy  of  the  efieft,  and  its  vail  extent : 
As  firil,  why  thefe  winds  per^tually  blow  from  the  eaft  in  the 
Atlantic y  EiJoiopic,  and  Pacific  oceans,  between  the' latitudes 
of  30  north  and  foutb.    2*  Vrhv  the  faid  winds  extend  no  far- 
ther vvi.h  conftancy  than  to  the  la:titude  of  50"*.    5.  Why  there 
lliould  be  a  couilant  fouth-wcfterly  wind  upon  and  near  the 
coall  of  Guif.ta.    4.  ^^  hy  in  the  north  part  of  the  hidian  ocean, 
the  Winds,  which  for  one  halt  year  du  agree  v*uh  riiolc  of  the 
other  two  oceans,  fl.ould  change  in  the  other  half  year,  and 
blow  from  the  oppofire  points 5  whillt  the  fouthcrn  part  of  that 
ocean  follows  the  general  rule,  and  hath  perpetual  winds  about 
{buth-eaft.    5.  V>hy  in  thefe  general  trade  w^nds,  it  fhouid 
always  hold,  that  to  the  northward  of  the  Equator^  it  is 
inclined  to  the  northward  of  the  eafl:  ^  and  in  fourh  latitudes 
to  the  fouthwaru  thereof.  '  6.  Why  in  the  feas     Chlna^  there 
ihould  be  io  great  an  inclination  from  the  caft  to  the  norths 
more  than  ellcwhere, 

,  I.  Wind  is  very  properly  defined,  a  ftream  or  curreiit  of  the 
air  i  and  where  fuch  ftream  is  perpetual  and  fixed  in  its  courJe, 
k  is  neceifary  that  it  proceed  trom  a  permanent  unintermtrting 
cSiufe$  wherefore,  fome  have  been  i^iclined  to  propole  die 
'  diurnal 
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diurnal  rotation  of  the  earth  upon  its  axis  5  by  which,  as  the 

flobe  turns  eaftwards,  the  loofe  and  fluid  particles  of  the  air, 
eing  fo  exceeding  light  as  they  are,  are  left  behind,  lo  that, 
in  refpe<5l  of  the  earth's  furface,  they  move  wcflwards,  and 
become  a  conitant  eafterly  wind:  This  opinion  would  fecm  to 
be  confirmed  from  thcfc  winds  being  (mly  found  near  the  equi- 
noiFlial,  in  thole  parallels  of  latitude,  where  the  diurnal  motion 
is  fwifteil^  did  not  the  conilant  calms  in  the  jdtlantic  ocean 
near  the  Equator^  the  wefterly  winds  near  the  coaft  of  Guinea^ 
and  the  periodical  wefterly  Amfoms  under  the  Equator  in  the 
Indian  feas,  fhew  the  infufficiency  of  that  hypothefis ;  befides 
the  ail*,  being  kept  to  the  earth  by  the  principle  of  gravity, 
would  acquire  the  fame  degree  of  velocity,  that  the  fur£auce  of 
the  earth  moves  with,  as  well  in  refpedl  ot  the  diurnal  motion^ 
as  of  the  annual  about  the  fun,  which  is  about  thirty  times 
fwifter :  It  remains  therefore  to  fubfiitute  ibme  other  cauft* 
capable  erf*  producing  a  like  confiant  efifefti  not  liable  to  the 
fame  objedions,  but  agreeable  to  die  known  properties  of  the 
elements  of  air  and  water,  and  die  laws  of  the  motion  of  fluid 
bodies^  and  fuch  feems  to  be  the  %&\or\  of  the  fun  beams  upon 
the  air  and  water,  as  he  paflcs  every  day  over  the  ocean, 
taking  in  alfo  the  nature  of  the  foi],  and  fttuation  of  the  adjoin- 
ing continents;  firft  then,  accordnig  to  the  laws  of  ftatics,  the 
air,  which  is  lefs  rarified,  or  expanded  by  heat,  and  coDfc- 
quently  more  ponderous,  muft  have  a  motion  towards  thofe 
parts  thereof,  which  are  more  rarified  and  lels  ponderous  to 
bring  it  to  an  equilibrium  5  and  Iccondly,  the  prefence  of  th© 
fun  continually  fl^iifting  to  the  wcilward,  the  part  towards 
which  the  air  tends,  by  reafon  of  the  rarifa^ion  piade  by  his 
greatefl  meridian  heat,  is  together  with  him  carried  weilwards, 
and  confequently  the  tendency  of  the  whole  body  of  the  lower 
air  is  that  way :  Thus  a  general  eafterly  wind  is  formed,  which 
beinp  imprefled  upon  all  the  air  of  a  vaft  ocean,  the  parts 
impel  one  another,  and  £b  keep  moving,  till  the  next  return 
of  the  iun,  whereby  ib  much  of  the  motion  as  was  loft,  is  again 
reftored,  and  thus  the  eafterly  wind  is  made  perpetual. 
.  2.  From  the  &me  principle  it  follows,  that  this  eafterly 
wind  (hould  on  the  north  fide  of  the  Equati^^  he  to  the  north- 
ward of  the  eaft,  and  in  Ibuth  latitudes  to  the  ibuthward  there- 
of 5  for  near  the  Zffff,  the  air  is  much  more'rarified,  than  at  a 
greater  dillance  from  it ;  becaulc  the  iun  is  twice  a  year  verti- 
cal, artd  at  no  rime  farther  off  than  1%"  and  a  half 5  at  which 
diltano^,  the  heat,  bwin^  a^  a  Hiic  ui  the  angle  ot  intidci.wc, 
.    .  "  buc 
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but  little  (hortof  that  of  the  ]jerpefidkulurrsi)r$  whereas,  un^ 
the  ^rcpks^  tho'  the  fun  continue  long  vertical^  yet  he  is  for  as 
long  a  tune  47**  off  5  which  b  a  Icihd  of  winter,  wherein  the 
air  IS  fb  cooled,  is  that  the  fummer  hieat  cannot  warm  it  to  the 
fame  degree  with  that  under  the  Equator  5  wherefore  the  air» 
to  the  northward  ftnd  feuthward^  beine  lefi  rarified  than  that 
in  the  middle,  it  follows,  that  from  beth  fides  it  ought  to  rend 
towards  the  Equator :  This  motion,  compounded  with  the  for- 
mer eafterly  wind,  anfwers  all  the  phfltaomefta  of  the  general 
trade  winds,  which,  if  the  whole  furfacc  of  the  globe  were  fea, 
would  undoubtedly  blow  all  round  the  world,  as  they  are  found 
to  do  iA  the  jiiliinfic  and  Etblopic  oceans. 

g.  But  feeing  fo  great  continents  intcrpofc  and  break  tht 
continuity  of  the  ocean,  regard  muft  be  had  to  the  nature  of 
•  the  foil,  and  the  pofition  ot  the  high  mountains,  which  Mr. 
H^llcy  fuppofes  the  two  principal  caufes  of  the  (bveral  varia- 
tions of  the  winds  from  the  former  general  rule  3  for  if  a  coun- 
try, lying  near  the  fun,  prove  to  be  flat,  fandy,  low  land,  fuch 
as  the  deferrs  of  Zybia  are  commonly  reported  to  be  5  the 
heat,  canfed  by  the  refle£lion  of  the  fun  beams,  and  the  reten* 
tion  thereof  in  the  land,  is  incredible  to  thofe  that  have  not 
felt  it^  whereby  the  air  beiiig  exceedinjgly  rarified,  it  is  ne- 
cetfary  that  this  cooler  and  more  denfe  air  fhould  run  thither 
to  reftore  the  equilibrium  ^  and  this  feeiHs  to  be  die  canfe, 
why  near  the  coait  of  Guinea  the  wind  always  iets  in  upon  the 
land,  blowini;  wefterly  inftead  of  eafterly,  there  being  fnfficJent 
reafon  to  believe,  thM  the  inland  paru  of  Jfrk4  are  prodi« 
gioufly  hot,  fince  the  northern  parts  thereof  were  Co  intempe- 
rate, as  to  give  the  aticients  cauie  to  conclude,  that  all,  beyond 
the  Tropic ^yfZM  uninhabitable  by  excels  of  heat  5  from  the 
fame  caufe  it  happens,  thstt  there  are  fo  conftant  calms  in  that 
part  of  the  ocean  called  the  Rains  y  for  this  tra61:  being  placed 
m  the  middle,  between  the  weflerly  winds  blowing  on  the 
coall  ofGui/ieay  and  the  eafterly  trade  winds  blowing  to  the 
weftward  thereof,  the  tendency  of  the  air  here  is  indifferent  to 
cither,  and  io  (lands  in  cqnilibrio  between  both  ;  and  the  weight 
of  the  incumbent  atmofpherebeinp;  diiiuninicd  by  the  continual 
contrary  winds  blow  mo  from  hence,  is  the  reafon  that  the  air 
here  holds  not  the  copious  vapours  it  receives,  but  ices  them 
fall  in  fo  frequent  rams. 

4.  But  as  the  cool  and  denfe  air,  by  reafon  of  its  greater 
gravity,  preiTcs  upon  the  hot  and  rarified,  it  is  demonilrable^ 
that  this  latter  muft  afcend  in  4  continual  flream,  as  iaft  as  it 

rari- 
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vtrifica,  »|d  after  that  it  muft  difperfe  jtfelf  to  preferve  the 
equilibrium;  that  i«,  by  a  contrary  current,  the  upper  air  muft 
move  from  thofe  parts,  where  the  jgreateft  heat  is;  lb  by  a 
kind  of  circulation,  the  N.E.  trade  wind  below  will  be  attended 
with  a  S.  W.  above,  and  the  S.  E.  with  a  N.  W.  wind  above: 
And  that  this  is  more  than  a  barcconjedure,  the  almoft  inftan- 
taneous  change  of  the  wind  to  the  oppofitc  point,  which  is  fre- 
quently found  in  palling  the  limits  of  the  trade  winds,  feema  to 
aflfureus;  but  what  above  all  confirms  this  hypothecs,  is  the 
phacnomenon  of  the  Moifoons^  by  this  means  very  cafily  Iblved, 
and  without  it  hardly  explicable:  Suppofing  therefore  fuch  a 
circulation  as  above^  U  is  to      copfioered^.  that  to  the  north- 
ward of  the  Indian  oceaok  there"  is  every  where  land  within  the 
ufual  limits  of  the  latitude  of  30*,  ^iz.  Arabia^  "Perjia^  8cc. 
which,  for  the  fame  reafbn,  as  me  midland  parts  of  jifricaf 
aire  fubjeA  to  unfufierable  heats,  when  the  fun  is  to  tl^enorth» 
paffingne^ly  vertical,  but  yet  aretemperate  enough  when  the 
fun  is  removed  towards  the  orher  Tropic^  becaufe  of  a  ridge  of 
mounuins  a^  fome  diftance  wld^in  the  land,  fiiid  to  be  fre- 
quently in  v^inter  covered  with  (how,  over  which,  the  air,  as 
it  pafles,  muft  needs  be  much  chilled  5  hence  it  happens,  that 
the  air,  coming  according  to  the  general  rule  out  of  the  N.  E. 
Ill  the  Indian  SeaSy  is  fbmetimes  hotter,  fomcdmes  colder, 
than  that  which  by  this  circulation  is  returned  out  of  the  S.  W. 
and  by  confequence,  fometimes  the  under-current  or  wind  is 
from  the  north-eaft,  and  fometimes  from  the  S.  W,    That  this 
hath  no  other  caufe,  is  clear  from  the  times,  wherein  thcfe 
Winds  fet  in;  viz.  in  when  the  fun  begins  to  warm 

thofe  countries  to  the  north,  the  fbuth-weft  Morijoons  begin, 
and  blow  during  the  heits  till  October ^  when  the  fun  being  re- 
tired, and  all  things  growing  cooler  northwards,  and  the  heat 
encreafing  to  the  fouth,  the  north-eaft  winds  enter  and  blow  all 
the  winter  till  jipril  again. 

5.  And  it  is  undoubtcdl]^  from  the  fame  principle,  that  to 
the  fouth  of  the  Equator^  in  a  part  of  the  Indian  ocean,  the 
north: weft  winds  fuccced  the  fouth-eaft,  when  the  fun  draws 
near  the  7ropic  of  Capricorn  -.,  but  it  muft  be  confeffcd,  that 
in  this  latter  there  occurs  a  difficulty,-  not  eafily  accounted  for, 
which  is,  why  this  change  of  the  Monfoons  fhould  be  any 
more  in  this  ocean  than  in  the  fame  latitudes  in  the  Etbiopic^ 
where  there  is  nothing  tnore  qertain  than  a  fbuth-eaft  wind  for 
the  .whole  year. 

'         <J.  It 
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6.  Iti»  likewife  very  hard  to  conceive,  why  the  limits  of  the 
trade- winds  ihould  be  fixed  about  the  30th  degree  of  latitude 
all  round  the  globe,  and  that  they  Ihbuld  fo  feldom  £U1  ihorc 
of  tbofe  bounds^  as  alio  that  in  the  Indian  ocean,  only  the 
northern  part  ftiould  be  fubjed  to  the  changeable  Monfoons^ 
and  that  in  the  (butbclrn  there  fhould  be  a  comant  S.  £.  wind. 

A  Dioptric  ^robkmy'nvby  four  Convex-Glafles  in  a  Tele/cope  • 
jhnv  Objefb  treS^  by  Mr*  ^^iU.  Molyneux.  Phil.  Tranf. 
14*'  185.  p.  iS^. 

AS  perfpeftivca  of  one  convex-glafi  make  objeds  appear  up- 
right, which  thofe  of  two  convex-glaffes  invert,  and 
'   again  thofe  of  three  reftify,  (b  it. Ihould  ieem  that  thole  of 
feur  fhould  inrert  $  and  yet  experience  ihews  that  objefts  ap- 
pear upright  thto*  thcfc  glafles. 

According  to  Mr.  Ahlynem^  this  phacnomenon  appears  eafily 
explicable  from  the  conilderation  of  placing  glafies  in  a  tube; 
\(^hich  is  thus,  after  the  objc^^l-glafs,  the  eye-glafs  is  pkccd 
fo  much  diftant,  towards  the  eye,  from  the  Fw^ui  of  the 
objeft-glafs,  as  is  the /w/yj  of  the  eye-glafs^  then  the  middle 
eyc  glais  is  placed  at  fuch  a  dilfance  from  the  Focm  of  the  firft 
cye-glafs,  as  is  the  Focus  of  this  middle  eyc-glafs^  laftly,  the 
Vieareft  eye-glafs  is  placed  fo  much  diflant  xtom  the  locul  of 
this  middle  cye-glafs,  as  is  the  Focu^  of  this  ncareft  eyc-glafs  5 
and  the  eye,  looking  thro*  them  all,  is  placed  in  the  Focus  of 
this  neareft  eye-glais:  Therefore,  in  the  Hrll  place,  one  lingle 
convex-glafs  cannot  properly  be  (aid  by  itlclf  to  Ihew  obje^ls 
ere^  or  reverfed,  but  in  refpe6l  of  placing  of  the  eye,  that  looka 
thro'  it  5  for  if  the  eye  be  placed^niea^j^r  to  it,  than  the  Focu%\ 
of  the  glafs,  the  objete  are  ereA  ;  if  the  eye  be  placed  juil  in 
the  FocuSy  the  objem  are  neither  erefl  nor  reveffed^  but  all  in 
confufion,  and  between  both  j  and  if  the  eye  be  placed  farther 
from  the  glaft  than  the  Focus^  the  obje£b  are  reverfed  $  and 
here  by  diftant  objefls  are  meant,  the  rays,  Sowing  from  any 
point  of  which,  may  be  counted  to  come  parallel  towards  the 
objeft-jB;laft:  Secondly,  the  obted-glafi  of  a  tdefcope  reveries 
the  obje£^,  both  to  the  cye-glafs  and  to  the  eye,  that  looks 
thro*  it  5  for  the  eye-glafs  is  placed  farther  from  the  obje^tl  glafs 
than  is  the  Focus  of  the  obje^l-glafs  ^  but  the  eyc-glafs  contri- 
butes nothing  towards  the  rc<ftification  or  rcverfion,  the  eye 
being  placed  ju ft  in  its  Focus  .  Thus  we  fee,  that  the  reverfing 
of  objefts  in  a  telefcopc  of  two  convex-glaffes  proceeds  wholly 
fi:om  the  objcd-glali  and  its  pofition^  and  the  eyc^gliiis  contri- 
butes 
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butes  nothing  thereto;  for  were  the  eye  itfclf  in  the  place  of  v 
the  eyc-glali,  it  would  fee  the  objcfts  inverted  thro'  the  fingle 
obje^-ftlals :  To  come  sow  to  the  fecond  eye-glafs  placed  after 
the  firfty  which  is  that,  next  die  objeci-glafs,  it  is  manifeft, 
that  if  we  place  our  eye  nearer  to  this  middle  eyc-glafs  than 
its  FoeuSf  the  eye  fees  the  obje^s  inverted  and  confuied  ^  place  , 
the  eye  u  the  Focus,  the  objefb  appear  all  in  confafion»  and 
neither  crefl  nor  reyeried  ^  (at  here  again  there  is  a  diibnft 
fefirefentation  of  die  objeds  to  be  received  on  a  piece  of  paper, 
as  in  the  Pacos  of  the  ob}eft*glafs,  and  the  eyoi  being  lituated 
«r  any  time  at  this  pkcc,  which  is  uiiidly  called  the  diftinA 
baftt  fees  ail  in  conrafion j  biit  dien  let  the  eye  be  placed  fiur- 
ther  fiom  diis  middle-gla(s  than  its  pMtSy  it  perceives  the  ob- 
jeSs  ereft  and  confufed :  Lallly,  the  third  or  immediate  eyd-. .  ^ 
elafi  contributes  nothing  towards  the  eredling  or  reverfing  the 
Ipecies,  which  it  receives  ere6l  from  the  middle  eye  glals,  no 
more  than  in  a  telcfcope  of  two  convex-glaffes,  the  eye-glafs 
contributes  to  the  fpecies  it  receives  from  the  objeft-glafs,  as 
was  ihcwn  before :  The  reafon,  that  this  laft  or  immediate  eye- 
glafs  has  nothing  to  do  in  the  erei5ling  or  reverfing  the  fpecies, 
IS  the  lame,  as  in  a  telelcope  of  two  convex-glaiTes,  viz,,  the  eye 
is  placed  in  its  Focus^  and  therefore  fees  the  fpecies,  as  rcprelentcd 
in  the  diftinft  bafe  5  that  is,  the  fpecies  is  inverted  in  the  diHin^ 
bafe  of  the  objed-glafi,  and  therefore  a  fingle  convex  eyc-glafs 
brings  it  to  theeye  inverted^  bittin  thediilin^  bafe  of  the  mid- 
dle, or  iecond  eye-g|a6,  the  fpecies  is  erefl,  and  therefore  thi» 
third  or  immediate  eye-elafs  brings  it  to  the  eye  ered :  Where- 
fore we  are  to  confider  the  teleicope,  confiftbg  of  an  obje£l  dafii 
alid  three  cye-glalTes,  as  two  telefcopes,  each  confiftinjg  ottwo 
convex  glailes  $  the  firft  confifts  of  the  obje^l  glafs  and  nrft  eyc^ 
glafiii  and  this  inverts  the  fjpecies^;  that  is,  the  Ibccics  is  in- 
verted in  the  diftina  bafe  of  die  objea-glafs,  and  Co  hrought 
to  the  eye ;  the  lecood  telelcope  confifts  of  the  two  immediaco 
eye-glafles,  and  Ais  renders  eted  what  the  former  inverted  ^ 
that  ts  the  fpecies  b  the  diftinft  ba(e  of  the  middle  eye  glafs^ia 
ereft,  and  is  brought  to  the  eye  by  thecye-glafej  the^ye- 
glaffes  themlclves,  in  neither  cafe,  having  any  thing  to  do  With 
the  erecting  or  inverting,  but  merely  rcprefenting  m  the  fiune 
pofture  the  fpecies  immediately  before  them :  Therefore,  in 
the  laft  place,  one  convex  glals,  as  pofired  in  a  telefcope^ 
inverts  5  the  lecond,  that  is,  the  firft  eye  glafs  docs  nothing  to- 
wards creeling  or  reverfing,  bur  reprcicnts  the  Kiiage,  as  u  is 
in  the  diftind  bafe  of  the  objecl-glaCs,  that  is  luvcrccd^  the 
Vol.  U.  ki  i  • 
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•^hird  glafs  ercd^s,  or  rather  rcftores,  what  was  before  inverted; 
the  fourth  reprcfents  the  image  as  it  receives  it  &om  tkc 
diAioft  bafe  of  the  third,  that  is,  erecL 

S'Be  Velocity  'whereivith  the  Air  rujhes  into  an  exbaufied 
Receiver  5  hy  2)r.  Papin,    Phil.  TranC  N''  184.  p.  195. 

TH£  Royal  Academy  at  Varis  devifed  an  experiment  ip 
order  to  difcorer  the  velocity  of  the  air  in  propovtioB  10 
the  ieveral  prepares  it  may  undeigo)/  and  for  thia  cod  tbey 
filled  a  Madder  femetimea  with  water,  andfeitietiiiiei  with  aic^ 
and  they  found,  that  tho*  the  weight  &r  l^ueesiog  out  thefe 
fluids,  and  the  hole  for  their  difchai^  were  the  fame,  yet  the 
bladder,  when  full  of  air,  could  be  emptied  in  the  25th  part 
of  the  time  that  w.is  icquiiitc  ior  empty  mg  the  watery  whence 
they  concluded,  that  the  velocity  of  the  air  is  25  times  greater 
than  that  of  watery  it  is  true,  this  experiment  is  very  ingenious, 
but  not  entirely  juft;  for  air  yields  much,  and  fo  the  bladder, 
bcinj>  filled  therewith,  will  become  pretty  flaf,  as  foon  as  a 
coniidcrable  weight  is  hid  upon  it^  it  is  plain  therefore,  that 
the  weif^ht,  bearing  upon  a  lar|[ye  furface,  doth  not  prefs  every 
part  Wit [1  the  fame  force,  as  it  would  do,  if  the  bladder  did 
for  a  while  remain  diflended,  as  it  doth  when  full  of  water$ 
betides,  the  water  itfelf,  being  heavy  in  the  bladder,  cauiet 
feme  prefiure  $  (b  that  it  appears,  that  die  jprefliAe  in  this  ex- 
periment was  not  quite  fb  great  upon  the  air,  aaon  the  water : 
Dr.  'Tapin  therefore  bethought  himfeK  of  another,  founded  00 
this  hydroftatical  principle,  that  liqttora  can  afceod  as  high  as 
their  fource  5  and  aliho'  the  refinance  of  the  medium  doth 
aWays  hinder  ^ets  ffBau^  in  the  opeii  air»  irom  reaching  quite 
fo  hi^h,  yet  the  liquor,  at  its  firft  difcharge,  hath  the  neeeffary 
imfmels  to  come  to  that  height. 

fPro^.  I.  From  this  princijde  may  be  eafily  dedoeed  Aia 
^ropofition,  Dtz.  that  of  two  difftrent  liquors  driven  by  the 
fitme  prefiure,  th?^t  which  is  fpccihcally  lighter  muft  afcend 
-higher  than  that  which  is  heavier,  and  their  hei£>hts  will  be 
reciprocally  in  the  lame  ratio,  as  their  ipccific  gravities. 

*T^rop.  11.  From  the  preceeding  propofitioa  another  may  be 
cafily  deduced,  viz.  that  of  di  ft  rent  liquors,  fuilammcf  the 
lame  preffure,  thole  Ipecificaliy  lighter  muft  acquire  a  greater 
fwifmeis,  and  their  different  velocities  be  to  each  other  recipro- 
cally as  the  roots  of  the  i'pecilic  gravities  of  the  faid  liquors; 
for  we  have  Iccn  T^roP.  1.  that  the  heights,  to  be  attained,  are 
reciprocally  in  the  fame  ratio  as  the  If  ccific  gravitic*  j  no^v 
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GaUkOf  Ht^gjfHfffWd^  othenliave  demoidbxited,  that  the  velo* 
cities.  oiF  bodies  are  to  other,  as  the  fquare  roots  of  tha 
bejghts  towliicb  tbev  afcendl;  aod  ib  in  this  cafe  thcy  arci 
aliactc^pcally  as.t$e  fooia  of  the  fpecific  gravities:  If  there-! 
fore  we  ifioukl  know>  wb«t  is  fh«  Yckctty  3* air  driven  bv  any 
degree  of  preffiue  whatibevor,  we  needf  oply  find  the  meciiy 
«f  water  under  the  fiune  preflure«  and'  then  take  the  Iqaate 
Wtts.  of  thi^  ipe^ific  gravities  of  diefe  twQ  fluids  ^  bs^ranie  as 
Wich  as  the  iqMare  root  of  the  pacific  gravity  of  water  doth^ 
^i^(:eed  th^  fquare  root  of  the  fpccific  gravity  of  air,  lb  much  in 
proportion  will  the  velocity  of  air  exceed  th»i  velocity  of  water  ; 
for  loilance,  when  Dr.  'J^apin  would  calculate  the  iwifrncfi,  of 
a  bullet  jhot  by  his  pneumatic  engine,  he,  in  the  firll  phce, 
computed  the  velocity  of  the  air  iiicU  that  drove  the  bullet^ 
and  he  obfcrved,  that  in  this  cafe  the  airfurtainsa  preflarc 
much  the  lame  with  thai  of  water,  when  raifed  to  the  height  of 
52  foot,  and  therefore,  according  to  Galileo,  Huygeris,  and 
others,  fuch  water  hath  the  velocity  of  45  foot  in  a  fecond; 
w^hat  remains  therefore,  is  only  to  know  the  proportion  of  the 
gravity  of  the  air  to  that  of  water,  which  former  is  not  alwayOs 
me  lame,  becsjijie  the  bf|igbt>  heat,  uA  moifture  of  the  atmo- 
ijphere  ^e  va<riaUa$  we  ma||iay  in  geotfalt  that  the  ratio 
<^4he  i^ific  gravity  pf  wat^  to  dia(  of  air,  is  about.  140  to. 
iSflppg  then  their  fquare  roots,  which  are  ap  and  t,  wa 
^oiu;lude  that  the  velocity  of  air.  xauft  exceed  that  of  wsip> 
ter  bjr  »5>  times;  and  fb  multiplying  45,  the  velocity  of  water, 
i^y\9i  we  ihall  find  that  the  velocity  of  ahr,  driven  by  the 
w^e  jMr^fiim  <^  thio  tttnofpbere,  is  about  1305  foot  in  a 
lacond.  • 

ibe  2)ivijhns  of  $he  Barometer^  ly  a>r.  Hook.   Phil.  Trani: 

•       185.  p. 

SI  N  C  E  the  difcovcry  of  the  alterations  in  the  weight  of  the 
atmofphcre  by  the  means  of  the  Torricellian  tube,  there 
have  been  feveral  contrivances  thought  on,  to  make  the  more 
ipinute  variations,  in  the  pre  (fur  e  of  the  air,  fenfiblc;  and 
firft,  Dr.  //cwfe  invented  the  wheel-barometer^  but  this  did  not 
folly  anfwcr  the  deOgned  exaf^nels,  both  bccaufc  ihe  mercury 
bcin^y  apt^  to  adhere  to  the  fides  of  the  glafs,  would  riie  and  tall 
too  fuddenly  at  once  •  and  bccaufe  it  is  very  difficult  to  adjufl:  the 
apparatus  of  this  inftrument;  as  alfo,  that  it  is  exceeding  apt 
to  be  out  of  order,  on  which  account,  it  is  at  prelent  alraoit 
whoUyi  laid  afifbs  Upon  this  Drv  Eiok  bethought  hiiuiclf  of 

i  i  i  a  ano« 
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toother  device,  whid&  w«s  to  encreife  the  dvnfioos,  hf  puttioi^ 
eoloored  fpiritt  of  wine,  or  ibtne  other  Uqaorst  nor  capable 
^ttepngt^isn  the  mercury,  which  liqctor  was  made  torifc,  2M, 
the  mercury  fell,  and  £iU  asitroTc,  in  a  narrow  tnbe, 
that  the  uttnofl  Umits  were  about  two  foot  afunder  j  but  yet  he 
wae  not  fatitfied,  till  he  had  fimnd  oQt  the  meam  of  eocreafing 
the  di^ifions  of  the  barometer  at  pkaforef  a«  he  did  in  ^ 
Iblloirtns  manner:  The  cylinder  A,  Fig*  Mate  XL  maybe 
of  what  diameter  yoa  pleafe,  the  bigger  the  better,  bat  it  need 
not  be  above  two  inches  long^  the  rube  A  D  muft  be  ib  long 
that  the  upper  part  of  the  cyhnder  B  may  be  29  inches  -f- fuch 
a  vat:  of  the  height  of  the  other  tube  BC,  as  the  weight  orfpc- 
cinc  gravity  of  the  liquor  that  is  ro  fill  that  tube,  ii  to  the 
cific  i^ravity  of  mercury,  below  the  line  A  B  in  the  cylinder  A  ; 
the  third  cyhnder  C  may  be  as  high  as  you  pleafe  above  the 
cylinder  B,  but  is  moft  conveniently  made  in  fuch  a  manner  aa 
that  the  Iqiiarc  of  the  diameter  of  the  tube  BC,  be  to  the 
fquare  ot  the  diameter  of  the  cylinders  B  or  C,  which  mufl  be 
cxa^ly  ecju.il,  as  the  nfe  of  the  mercury  m  rhc  cyhnder  B,  is 
to  the  \^  hole  length  of  the  tube  BC^  for  in  this  cafe  there  will 
be  nothing  fupemuous,  bnt  the  diviHons  will  be  elilar^ed  to  th« 
utmoit  advantage:  One  way  ofiSlling  this  barometer,  is  fo  leave 
a  Imall  hole  at  the  top  of  the  cylinder  A,  and  another  near  Ae' 
top  of  the  cylinder  this  latter  being  well  flopped,  nonriii 
as  much  mercury  at  the  other  hole  in  A,  as  Hidl ml  bmi  robet 
a.^  high  as  the  level  of  the  {aid  hole;  which  dihie,  ftop  either, 
by  hermetically  fealing  it^  elie  by  a  dron  of  Ifading-waz  m 
the  hole  A,  the  glab  beins  firft  ground  rough  to  mako  it  ftick  $ 
then  opening  the  hole  in  B,  draw  off  at  much  of  the  merciirjr 
of  the  tube  BC»  till  it  run  no  longer^  after  which,  ftop  firmly 
the  hcde  m  B,  and  you  will  have  the  cylinder  A  evacuated  of 
air,  and  the  height  of  the  mercury  will  be  as  is  ufual  in  the 
ordinary  plain  and  wheel -barometers :  Then  pour  into  the 
tube  BC  as  much  fpirit  of  wine  tinged  with  cochineel  and  oil 
of  turpentine,  equal  parts  of  eacli,  as  Hiall  liand  above  the 
furfacc  of  the  n.crcui  y,  fo  many  feet  as  you  make  the  enlarged 
fcale  of  your  barometer,  or  as  is  between  the  middle  of  the  cy- 
linders B  and  Cj  and  you  will  find  the  mercury  fink  in  the 
tube  BC,  and  rife  in  the  other  AD,  in  fuch  proportion,  that 
each  17,  foot  of  oil  and  fpirit,  will  raife  the  mercury  ten  inches; 
this  ciooe,  ypu  mu(i  pour  on,  by  the  tube  BC,  fo  much  mer- 
cury as  may  fill  up  rhc  cyiinders  A  and  B  to  fuch  heights, 

that  the  Itiriace  of  the  mercury  in  bodi|  may>  at  the  utmoft 
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lililitSy  which  have  not  in  England  been  found  to  exceed 
d  and  a8»  6  inches,  always  fall  within  the  bodies  of  dbc 
cyUndersi  and  never  enter  into  the  tubes  i  Here  note,  that 
thofe  liquors  are  chofen  upon  two  accounts  5  firft,  they  are 
nearly  of  a  weight,  and  Ipirit  of  wine  hifdily  redificd  is 
ibme what  lighter  than  oil  ot  turpentine,  but  ny  a  very  fmaU 
addition  of  water,  the  fpirit  will  preponderate  and  b6 
nndermoft  ^  (6  that  you  may  make  them  as  near  of  t  wei^^c 
as  you  pleale»  and  confequentlv  a  cylinder  of  die  oil  will 
Uiicafibly  difir  fiom  an  eqaal  cylinider  of  fpirit  of  wine  s 
Socondly,  they  are  liquors  that  will  not  mix^  ib  that  the  oil 
of  turpentine,  fwimmm^onthetop,  will  he  divided  onlv  by  a 
line  from  the  tinged  fpirit  of  wine,  which  the  oil  will  keep 
from  evaporating:  The  cffeft  of  this  barometer  will  be,  that 
when  the  atmotphcrc  is  heavy,  and  the  mercury  high  in  the 
iqflindcr  A,  and  runs  out  of  B,  the  Ipirit  of  wine  will  defcend 
into  the  cylinder  B,  and  the  oil  of  turpentine  fill  the  tube,  (b 
as  to  make  the  divifion  of  the  two  U(juors  near  the  cylinder  B; 
but  on  the  contrary,  when  the  air  i«  light,  the  mercury  will 
fink  in  A  and  nfc  in  B,  fo  as  to  drive  the  Ipirit  of  wine  into 
the  tube,  and  the  oil  of  turpentine  into  the  cylinder  C,  lb  that 
the  fefiion  of  the  two  liquors  will  be  near  C,  and  the  variation 
of  the  height  of  the  mercury  will  be  enlarged  into  almoil  the 
length  of  the  tube,  without  in  the  leaft  altering  the  counter* 
picflure  from  the  fluids,  the  height  and  weight  of  the  incnm- 
cuaibent  cylindera  being  always  the  fimc :  Tbit  little  altera* 
tion  that  may  happen  by  the  dilatation  and  contraftion  of  die 
fpirit  of  wine  by  heat  imi  cold,  which  ought  to  be  accounted 
lor,  may  be  heft  difeovored  by'  a  thermometer  hanging  bv  it^ 
containing  the  lame  quantity^  of  ipirit  of  wine,  and  wnole 
tube  is  as  near  as  poffible,  of  the  lame  diameter  widi  the  tube 
BC  in  the  barometer,  whoA.  deicent  and  aicent  tamtt  be  added 
and  (bbftraSed  to  rcdoeo  it  to  a  rigorous  exaftnefij  but  it  is 
ftill  wo#th  while  to  enquiro,  whether  the  mercury  trielf  doth 
nlittihrtnk  aiid  fwell  wim  cold  and  heat,  ib  aa  not  to  require 
this  correflion.  ^  >  . 

ji  JUetM  qf  Cafting  Statues  if  an  eneirmriiMfy  tHnnefsz 
h  M  John  Weiilafd  Valtaibr*   PhU.  TmnC  iS6. 

IN  the  firft  place,  M.  Valvafor  formed  out  of  good  clay,  that 
would  endure  the  fire,  and  not  crack  cither  in  drying  or 

turning,  any  figure  or  ftatue  at  .pleaiure  ^  when  thia  was  well 
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dried,  he  made,  all  over  the  figuj:e,  finall  holes  of  no  great 
depth,  ftiU  proportiDDing  both  their  fizc  and  depth  to  the  big- 
nels  oi  ihc  Itatue;  into  thcfe  holes  he  put  fmall  pieces  of  xxkc^ 
ul,  and  fixed  them  fircoly  th^re^.  uiith  lomc  of  the  fame  day  5 
&eu£e  of  thefe  bits  of  metal  marked^^f^tf  Fig.  i.  Plate^XU. 
was  to  Uiep  ibc  core  aod  og^ld  ftom  tQiijshing  each  9dMff>  or 
filling  together,  wbci>  thi9  wax       out»  and  tbat  they  ought 
fsmam  coafUniljf  in  thfi  fiiM^  fi^i^d  poftufc^s  Thj«  dume^  1m 
draped  away,  with  fome  proper  inftrnai^fit,  as  mi)ch  of  tht 
da.v  in  tbiduieis,  as  he  de£gn«4  for  tJb^  d!iickQi(6.<!f 
fod  then  kying  it  in  a fQflp«:Qw     tomd  tlufr  Kim  liUlk 
ouni  red  hott  by  the  core  tii  Mdf»!ft9o4  tb»  fta^Mftft  Mdo 
in  cUv  ^     r^ibbad  the  cpr^  aft  Qfcr,  whmi  c(^*  wiith  duu 
ft>rc  or  ear^b,  or  colour,  uitd  by  Qermn  porter*  i»  ookmruig 
the  joints  of  ^  tiks,  ivhca  they  fcs  fioves  of  tiles,  ot  Kachei 
$fens^  this  colour  refeoible^  black  lead,  ufed  in  deii going  on 
paper,  anc^is  cafily  wiped  out  with  bread,  but  is  not  the  fame; 
this  colour  he  n^iAcd  with  wate/,  daubmg  the  cote  ail  over 
with  it,  becauic  the  mct^  would  run  freely  upon  it:  This 
done,  he  laid  upon  the  core  u$  much  yellow  wax  mixed  with 
pitch  or  fofin,  as  would  make  the  thicknefs  of  the  intended 
Uatuc,  which  he  formed  in  the  waJC,  with  all  the  exaflncfs 
poffll^lc  :  Here  note,  that  the  particles  of  ine.tal  fct  into  the 
core,  to  keep  it  at  a  diflance  from  the  mould,  iQuft  be  ib  fet 
as  to  fall  in  exadly  wiih  this  }iir%qc  of  ih^-  wax  $  and  that 
the  reafon  of  mixing  pitch  oi(  roiia       thft  wax  is,  becauio 

£\X  .wbani  it, jU  .burnt  out,  it  i^afcN  a  jg/mk  ibvoko,  aid  tbat 
oke,  adhering  to  the  mouldi  [c^ufe^  tbc  metal  to  run  more 
fieely  s  In  the  next  pbce  ho  j^t,  M  wet  on  \\^  forface  of  this 
fiatue  of  Wax,  little  pieces  of  waiif  W'bicb  he  called  due  Itsde 
channels cv^^£<:«  all  which  tii«ift  bo  {q  cootrivid  at ta eater 
the  great  channels  dAd^  ibis  dm^  be  caveifd  Aie  eofouid 
wax  all  over  wflb.tbe  famo  of  f)ay,  4faM;  would  endwre  the 
fire  withwt  aacktug,  and  r'tbut-  h«  hnA  bit  conoivo  Aaiae  or 
Sncmld  mdas  upon  this  h^  laid  thq  great  ebabneU  marked 
ddddf  both  upright  and  tranfvcrfc,  formed  likewife  in  wax, 
and  placed  lb,  asbeft  to  receive  the  ends  of  the  little  channels 
CCCCCCy  fat  the  more  eafy  didribution  of  the  metal:  The 
great  channels  mull  all  n.cct  at  the  top  of  the-ftatue,  in  fuch 
a  manner  as  to  come  out  by  one  hole,  as  at  E,  where  the  me- 
tal is  to  be  poured  inj  it  is  alio  neceffary  to  have  a  channel  or 
two  to  let  out  the  air  as  the  metal  enters,  as  thofe  marked /f, 
and  there  wuft  be  a  whok  ^Vf  tWQ  IcJTt  it.fchf  igor,  as  ggy 

where 
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where  the  great  ch^mids  tnd  mmm  Ibme  join ;  and  at  whicht 
when  the  mould  is  tturm>  the  wax  as  well  of  the  ftatuc  as  of 
the  channels  may  run  out :  The  great  channels  being  thus 
placed)  'the  mould  mull  be  again  laid  over  with  the  fame  iort 
of  clay  5  ^he  conllantly  uled  to  bind  the  mould  about  with 
iron  wicc  and  then  ky  on  more  clay^  and  when  this  mooM 
was  well  dried,  then  he  heated  it  red  hot ,  and  as  he  did  the 
core  before,  fo  now  both  together:  He  burned  the  core  firft, 
that  there  might  not  need  io  great  a  fire  to  burn  the  mould  a« 
would  mch  the  fmall  bits  of  mcral ;  bu  '  for  iraail  manageable 
flatues,  of  not  above  a  foot  or  two  hiah,  they  may  be  both 
bmnt  tQgetber,  and  there  is.no  need  m  the  holes  gg,  hat  the 
mould  may  be  inverted,  and  ^he  wax  made  to  non  oat  by  the 
channels//  and  £ :  Thc^moald  bciiig  thus  burnt,  ike  ^{>{Hd 
^ilb  die  fame  clay  the  two.holes       and  then  buried  it  in  « 

{»it,  and  he  proceeded  if  afudl  in  cafting  of  bells  and  the 
ike^  bat  care  niaft  be  taken  that  dbe  tMal  be  well  melt»d  t 
If  it  be  a  fiaaU  ftataet  aot  aboive  a  ibot  or  two  high,  «ho6 
moidd  may  be  siiuiaged  in  «fie*«  hands,  tbeo.lie  auide  «  con* 
caye  ftatae  of  wax  of  the  ditcknefi  he  defirpd,  .and  placed 
upon  it  all  the  great  aod'feijfll  cfaamids  as  before  ^  wUcfa  done, 
he  pat  it  all  together  into  a  liquid  fubftance  made  of  plaifter 
and  tile  or  brick-duft  tempered  with  water :  If  the  ftatue  be 
intended  to  be  very  thin,  then  he  takes  copper,  and  when  it  is 
well  in  fufion  he  mixes  widi  it  a  good  quantity  of  zink,  with- 
out obfcrving  any  certain  proportion  of  weighty  the  more 
sink,  the  better  the  metal  runs^  fometimes  {os  fmall  and  thin 
(latues  be  put  in  above  a  third  part  of  zink  5  and  he  found  by 
experience  that  this  mineral  makes  the  metal  run  moil  freely, 
and  gives  it  a  fair  j^olden  colour:  After  the  ftatue  is  caft,  he 
takes  off  the  mould,  and  cuts  o  ff  all  t||e  little  channels ;  both 
tlie  great  and  fmall  channels  are  filled  with  metal,  which  may 
be  kept  for  further  uCe ;  and  in  thefe  there  is  much  more  aif* 
tal  ^hanin  the  whole  ftatue  bcfides^  for,  if  the  ftatue  be  very 
thin,  there  moft  .be  more  and  bigger  channels,  and  (b  the 
cheaper  the  Aatne,  the  more  weighty  die  channels  are,  and 
the  more  metal  remains :  To  know  the  quantity  of  metal  rc^ 
quifite  for  any  intended  work,  he  takesaJiunpof  the  fame 
mixture  of  wax  and^  pitch,  with  which  hemade Jiis  mould  for 
his  ftatue  ^  and  ha^og  weighed  it,  he  makes  a  mould  upon  it^ 
and  callie  in  the  fame  a  lump  of  metal  of  the  fame  fize^  which 
he  weighs,  and  theveby  computes  the  proportien  of  the 
wei^hx  of  the  ta^dl  and  wax^  and  then  obferyi^g  how  many 
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pounds  of  wax  he  ufed  about  the  figure  and  channels,  he 
could  calculate  nearly  how  much  mcul  he  Ihould  m^lt« 


The  Mea/ure  cf  the  Ah^s  Re/fiatfee  to  Bodies  mcved  therein  i 
^  2)r.Wallit.   PhU.  Tranf.  N**  i8(f.  p.  169. 

I,TN  order  to  compute  the  refi /lance  of  the  air  to  all  projiefiiki, 
JL  this  lemma  ts  to  be  premiled  5  viz.  that,  fuppofing  other 
dihigs  equal,  the  refiitance  is  proportional  to  the  celerity  |*ior 
in  a  dottbU  celerity,  there  is  to  be  removed,  in  the  £ime  time, 
twice  as  much  air,  which  is  a  double  impediment;  in  a  triple^ 
thrice^as  much,  and  fb  on  in  other  ratio's :  2.  Suppofe  we  then 
the  ibrce  impreffed,  and  cimfequeni^y  the  celerity,  if  there 
were  no  refiftance,  as  i,  the  refifiance  as  r,  which  maftte 
kfi  than  the  force,  or  elle  the  force  would  not  prevail  over  the 
impediment,  to  produce  a  motion;  and  therefore  the  effiAive 
ftffce,  at  the  fifft  moment,  it  to  be  reputed  at  i  that  it, 
fo  much  at  the  force  imprefled,  it  more  than  the  impediment 
or  refiftancc :  j.  Let  it  be  at  I  —  r  to  I,  ib  i  to  01,  which  m  is 
theveforegrcaterthani:  4.  And  therefore  the  efiedive  force,  and 

confoqoemly  the  celerity,  at  to  a  fii^  moment,  is  to  be  1.  of 

tv 

what  it  would  be,  had  there  been  no  rciiilancc :  5 .  This    is  alio 

the  remainins  force  after  foch  firft  moment;  and  this  remaiur 
tag  force  it,  for  the  fame  reafon,  to  be  proportionably  abated 

at  to  a  fecond  moment;  that  it,  we  are  to  take  ^  thereof 

that  is  ^  of  the  impreflcd  force;  and  for  a  thud  momentt 

.  ^       m  m 

at  equal  difiancet  of  ti Ae,     '    ;  for  a  fourth  i;  and  fo  on 

ay  w  ^  tt* 

ininfinitum:  ^.  Becaufethe  length  difpatched,  in  equal  timet,  it 

proportional  to  theceleritiet;  the  linet  of  motion,  anfwering 

to  thofe  times,  are  to  be  as  ~  ,  X  ^ ,  JL  of  what 

they  would  have  been,  in  the  fume  times,  had  there  been  norc- 
fillancc  t  7.Thisthetcfore  is  a  geometrical  prop^rcflion,  and  bc- 
eaufe  of  m  greater  than  i,  continually  decreafing:  8.  This 
decteafing  progreiiiOD,  infinitely  continued,  is  yet  of  a  finite 

magnimde  and  equal  to  — L.  of  what  it  would  have  beea 

w  I 

in  fo  much  time,  if,  there  had  been  no  refifiancp;  for  the  ium 

or 
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or  aggregate,  of  a  g^ometncal  projgreffiQn  is      _^  > 
.pofiog  U  the  gf  eateft  term,  A  the  kaft,  and  R  the  common 

inuitiplier,  that  is,  jii^  —  k~T*  ^^^^'"^  '^"^^"^ 
cafe,  fuppofing  the  progrcfHon  infinitely  cominued,  the  lead 
term  A  beconics  infinitely  iinall,  or=:(Dj  and  confe<juently 

doth  alio  Tanilhi-and  thereby  tfa^  aggregate  bectmet 
=  .  that  is,  by  divifion.  U  +  ^  +  ^  +^ 

s  ^—^i  (f<VPofi<4  *^  pn^ieflion  to  begin  »t  U  =  i } 
that  is  dividina  all  by  R,  that  fo  the  progreflion  rfiay  begin  tX 

fcnt  cafe,  bccaufc  of  U  =  i,  and  R.=«»,  i'4-^»  +i  ^^f- 

'      that i%  putting I, -of  ivhat  u  would 

have  been,  if  there  had  been  no  refiilance.  Tbis^innnitd 

,  progrefTion  is  fitly  exprcfifcd  by  an  ordinate  in  me  exterior  hy* 
perbola,  parallel  to  one  of  the  aflymptotesj  and  theieveial 

members  of  that,  by  the  fcveral  members  of  this,  cut  in  con- 
tinued proportion  5  for  let  SH  Fig.  2.  Plate  XII.  be  an  hyper-  ^ 
bola  between  the  dfTymptotes,  A'^,  A  F,  and  let  the  ordinate  ' 
DH,  in  the  exterior  Kyperboia,  parallel  to  A     rcprefent  the 
imDrclTcd  force  unduuinifhed,  dr  the  line  to  be  dc^lcn bed  in 
fttchtime  by  a  celerity  anlwerable  to  fuch  undiminiihed  force  j 

and  let  P  S,  a  like  ordinate,  be  i  ^hereof  5  which  thercfo^c^ 

tciijglefs  thanDH,  as  being  equal  fd  a  part  thereof,  will 
-be  firther  than  it  ftom  A  F :  In  A  Bi  which  is  put  =  1 .  lej 
B<f  be  fuch  a  part  thereof  as  BS  isof  DH$  now  becaufe  all 
theinlcribed  paratielograms  in  the  exterior  hyperbola,  AS,^ 
Atl,  STr.  arc  equal,  and  therefore  their  fidea  reciprocal^  con- 

'  fiquently  as  A  I  fuppofin^  Bi  be  taken  from  B  to- 
wards  A,  i*  to  AB  t±  x,  (ot  a«  <»—  i  to  »)  &  i»  BS  =^ 

DlLtoih,  which  i«  therefore  equal  to 

.  vot.  iL  .      .    «;  k  H  "i 
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by  divifioD,  JL  ^c.  of  PH.  Or,  if  B^^  be  ta- 

ItcabeyondBj  then  at  A4  =  i  +  w -^^^  =  »»  a» 
t»4-z  ttHKr,  fou  -^OH  whkh  is  thmibie  equal  ta 

■     DH;  tbati|,>ydivifioiJ}  =  i  — — 

of  DH.  to.  tiCt  fach  erdiiiate  ilr  Fig.  9,  or  its  e^aal  in  the 

aii^fnptotc  AF,  be  fo  divid^  in  L,  M,  N,  Cffir.  by  perpendi- 
culars cutting  the  hyperbola  in  /,  i»,     &c.  as  that  F  L,  Lr  M» 


- ,    J ,      thai  10,  cootumally  dccreafing 


m    vr  m- 

fuch  a  manoeTi  as  that  each  antecedent  be  to  its  coniequent,  as 
I  to  i.,  or  as  19  to  I.  1 1.  This  is  done  by  takiiig  A     A  L, 


m 


AN,  ^c.  io  fuch  proportion^  for  of  continued  proportionab 
•the  di£Ferences  are  alio  in  continued  proportion^  tat  let  A» 
C»  D>  be  filch  proportionals,  and  their  differences  be» 
€,  &c.  that  is  A  — Bs=4l,  B— C  =*,  C— D,  =:f.  &c.  TTictt, 
becauie  A,  B,  Q  D,  (^r.  are  in  continised  proj^rtibn  ^  by  iSm- 
Con,  A— B:B:tB-<-G:Ct:C*-*]>:D»  that  is,  at 
B:s^:C:s<;:D,C^(p.  and  alternately 4. l^.tf.&c, : :  B«QD.£5?c. 
:  s  A.  B.  C.  ^c.  that  is  in  continoed  proportion,  as  A  to  B,  or 
as  i»  to  1 .  12.  This  being  done,  the  hyperbolic  (paces  F  /,  L 

^c.  are  cqiul.  15.  So  that  F/,  L/7i,  M//,  ^c,  may  firJy 
rcprcicnt  ecjual  times,  wherein  unequal  lengths  are  diipatched^ 
rt  I  '  ciented  by  FL,  L  M,  M  N,  ^c.  14.  Ami  becaufe  they  are 
in  number  infinite,  tho'  equal  to  a  finite  magnitude,  the  dura- 
tion is  infiniic  ;  and  confequcntly  the  imprefled  force,  and  mo- 
tion thence  arifing,  never  to  be  wholly  extinguiHied,  without 
fome  further  impediment,  but  continually  approaching  to  A, 
in  the  nature  of  aflymptotcs.  15.  The  fpaces  F/,  Fz»,  F;;, 
are  therefore  as  logarithm*?,  in  arithmetical  progreffion  in- 
crcafing,  anfwcring  to  the  lines  A  F,  AL,  A  M,  5^c.  or  to  F 
L  M»  M  N»  ^c.  in  geometrical  progreflion  decreating.  i^.  Be* 

caufc  FL,  LM,  MN,  ^c.  are  as       If,       iSc  infinitdi 

termhiated  at  A,  therefore  their  aggregate  V kwdb  is  to 
BH,  lb  much  lenffth,  u  woold  have  been  difjpatchod  io  rhe 
lame  time  by  iudh  imprefled  force  undiminiined^  as  i  is  to 
1 8=  ij-,  Il^therefere  we  take,  as  r  to  ff,  fo  is  A  F  to 
DH^tbis  will  reprqfent  the  length  to  be  dilpatched,  in  the 


Digitized  by  Google 


Royal  SocisxYt  443^ 

fame  time,  by  fuch  umiimiiiifhed  force.  i8.  And  if  fiich  D  H 
be  lUppofcd  to  be  divided  iuto  equal  innumerable  parts,  and. 
therefore;  infinitely  fmall;  rhcfc  aniwcr  to  tliotc  (as  many ) 
parts  unequal  in  F  A,  ot  h  d,  i5>.  But  what  is  tne  proportion 
of  r  to  I,  or  (  which  depends  tbtreon  j  of  i  —  r  to  i,  or  i  to 
m  remains  to  be  enquired  into  b)  cxpcnnjcnt.  20.  If  the  pro- 
grei&OD  be  not  iomutely  continued,  but  end  (fuppofc)  at^N,^ 

ttidiiiknftttimbe  AssMNi  thfiQoatof-tr^:^  -f. 

^-j-     f$€.  is  to  be  fubdufted— ^-j,  that  is,  as  will  ajpea» 
AAA 

by  diviikm  |^*^^^^*  ^  ^      prefent  cafe 

m  -  m 

iJZLt^tHl  ^c.     i-H?  8  And  this  much  as  to  the  line 

of  prajefboa,  in  whichi  ficlnding  the  refi(binc<e»  the  motion  it 
teputed  mmmi  dilpatclung  equal  Icagth^  Jneqoal  tinea  s 
cMkier  M  next  the  line  Si  deicent.  ai*  lo  the  delcem  or 
kMHry  bodkst,  it  is  foppofed^  that  to  etch  moment  of  time» 
diett  ia  ftfpeiradded  n  new  imnoUe  of  gravity  to  what  was  be«> 
fbr^ ;  and  each  of  thele,  fecloding  the  confideration  of  the  re- 
fiftance  of  the  air,  proceed  equally,  from  their  firft  beginnings, 
thro*  the  fucceeding  moments.  22.  Hence  arifcs  for  the  firft 
moment  i,  for  the  lecond  i-j-  i,  for  the  third  i  i  ^  1 
and  (o  on  in  arithmetical  progrcflion  j  as  are  the  ordinates  in  a 
triangle,  at  equal  diftances.  15.  And  fuch  arc  the  continual 
increments  of  the  dumeter,  or  of  the  ordinatcs  in  the  exterior 
parabola,  anfwering  to  the  interior  ord mites,  or  fegmenrs  of 
the  tangent  equally  encreafing.  24.  If  we  take  in  the  confide- 
ration of  the  air's  refiftance,  we  are  then,  for  each  of  thcfe 
equal  progrcflions,  to  fubftitute  a  dccrcafinc?  geometrical  pro- 
greffion  ;  m  like  manner,  and  for  the  fame  rcafons,  as  in  the 
line  of  projedion.  a  9.  Hence  arifes  for  the  firft  i  . 

moment     forthcfccondi--{--^,  for  the  third  ^ 


I 


+  And  fuch  is  therefore  the  ,   ,  , 

dciccnt  of  a  heavy  body  falling  by  its  own  weight:      *  « 
the  favcral  impulfes  of  gravity  being  fuppofed  I^Jl  '  iL 
equal.    %6.  That  is,  as FL,  FM,  FN,       in  w****** 

K  k  k  a  the 
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the  line  of  dcfcent,  anfwcring  to  FL,  L  M,  M  N,  ^c.  in  the 
line  of  projcflion.  27.  But  tho'  the  progreflions  for  the  line  ol' 
proje&on  are  like  to  each  of  thofe  in  the  line  ot  defcent,  it  ii 

not  to  be  thence  inferred,  that  therefore  -i  i^  the  one  is  equal 

m  .     .  ^ 

^  ^  in  the  other  3  but  m  the  line  of  projefiion^  fuppoic,  / 
fuch  ^  part  of  the  force  imprefled  and  a  celerity  anrwerahiej 
19  (he  line  pf .  (}f»r^^  -  l  >  luch  %  part  of  the  imp^fe  of  gtt- 

77} 

vity.  28.  Thofe  for  the  line  of  deipcnt  of  the  fame  body  arc 
«iequal»  each  to  oach;  becaufe  ^,  the  new  impuUepf  gra- 
vity, in  ^ch  moment  is  iuppoiedtobe  the  fame.  29.  But 
.  what  the  proportion  of  f  to  g  is,  or  of  the  force  inipre£(ed  to 
^he  impalfe  of  gravity  in  each  body,  remains  to  be  deciermined 
hf  experiment.  59.  And  this  proportion  being  (bund  as  to  onc| 
Icnown  force,  the  fame  is  thence  dilcovered  as  to  any  other' 
ibrce,  ifhofe  ratio  to  this  19  given*  in  the  ftnie  luuform  ine* 
dtnmV  )i.  And  this  htir.g  known  as  to  one  medium,  the  fitme 
is  thence  known  tfi  to  any  orher  medium*  the  ratio  of  whofe 
teStknce  to  this  is  known.  9  a.  Jf  a  heavy  body  be  projefied 
^iownwa^s  in  a  perpendicular  line*  it  def^ends  therefore  at  the 

lat^  1,        i-,       of/,  the  impreffed  force,  Increalcd  by 
—  +  ~  1  —         +     (Sc.  of  £  the  impuFe  of  gravity^ 


pecaufe  both  forces  are  here  united.  3  j.  If  projefied  perpendi- 
ptflarly  upwards  5  it  'afcends  in  the  ratio  of  the  former,  ibate  J 
by  that  of  tl^e  latter  5  becaufe  here  the  impulfe  of  gravity  is 
Cfintfary  to  the  force  imprcfTed.  3^.  When  therefore  thts  lat- 
tc|-,  continually  increafing,  becomes  e^ual  to  the  former,  con- 
tinually decreaffng^  \t  tten  ceaies  to  afcend,  and  does  thence- 
forth d|^(cend  at  the  rate  wherein  the  latter  continually  exceeds 
the  former,  g  5.  In  an  horisontal  or  oblique  projection,  if  to  a 
tangent  whofe  increments  are  as  FL,  L  M,  M  M,  ^c.  that  is,  as 
z 

-^f^  iSc  be  fitted  prdinates    a  given  angle,  whole  Increments 

are.  as  F F  M,  F  N>  Cifr..that  is^  as  —  ^,  ^c.  the  cprve,  an- 

m 

fwer ing  to  thpfe  compound  motions,  is  that  wherein  the  pro- 
jcfljle  is  to  move.   ^6.  This  curve,  being  hitherto  without  a 
^pc,  may  be  called  Hnea  frojeSorumt  the  line  of  proje^s, 

whicl) 


t 
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which  rcfembles  a  parabola  deformed.  37.  The  celerity  god 
tendency,  as  to  each  point  of  this  Une,  is  determined  by  a  tan* 
gent  to  that  point.  38.  And  that,  againft  winch,  it  makes  the 
grcatcft  llroke  or  pcrcuffion,  is  that,  which,  at  that  point,  is 
at  right  angles  to  that  tangent.  59.  If  the  projc<^ion,  25, 
be  not  infinitely  coutmucd,  b\jt  terminate,  fuppofe,  at  N,  fo 
that  the  hii  term  in  the  fitft  column  be  ^  and  conieq  uently 
in  the  fecond,  ma-j  in  the  third,  mm  a,  ^c,  each  (erics  iiaring 
one  termleiis  than  that  precccdiog^  then  the  aggregates  of  the 

Icveralcoluiftns  wUlbe-^^j-*,    "  ^'  " ,  — jj  ,  and  to 

on,  till  ( the  multiple  of  a  becoming  1}  the  progreffion  ter* 
minate.  40.  Now  all  the abatemeoti here,  tf,  ma^  mma,  Sc. 
are  the  fame  with  the  terms  of  the  fi»ft  column  taken  back- 
wards 3  for  a  IS  the  laft,  ma  the  next  prececding,  and(b  of  the 
reft.  41.  And  the  aggregate  of  all  the  numerators  is  fo  many 
ti^pes  I,  as  is  the  number  of  terms  (  fuppofe  t)  wanting  the 

firft  column  5  that  is,  t  —  ^^^^r  or-"  '^^'^t  apd  this 
again,'  divided  by  the  common  denominator  tj^  becomes 
^-illlii^  i  and  therefore  S  of  defcent  by 

Its.own  gravity.  42..  If  therefore  this  be  added  to  a  projeSing  force 
downwards  in  a  perpendicular,  or  iiit^uAed  from  fuch  proje<5ling 

fiircaupwards^thatis,  toorfromr-y^/l  the  defcent,  in  the  &t& 

cafe,  KriU  be  -—4/4-  "^"'g"*"*  gi  and  the  afcent 

in  the  otljer  cafe  -jr-  /-  ^j,        S-  ^^^^ 

latter  cafe,  when  the  ablative  P&t;t  becomes  equal  to  the  pofi- 


tive  part,  the  afienti*  at  the  higheftj  and  thenceforth,  the 
ablat^e  part  exceeding  the  poiitive,  it  wUldefiend.  4$,  In 

an  faofiaon«4  pr  oblique  projeaion,  having  taken         /,  in 

the  line  of  projeftion,  and  then<^  (at  the  angle  given) 

%Z::2jjuSg^  in  AelineoCdeicent^  the  point  in  the  curv^, 

anfweringto  thcfc,  is  the  plac^  of  the  grojed  anfwcringto 
that  siioment. 
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As  to  the  qucftion,  whether  the  refiftancc  of  the  medium 
doc?  not  always  takeoff  fucha  proportional  part  of  the  force,  39 
is  the  rpecific  gravity  of  the  medium,  to  that  ot  rhe  body 
moved  therein  ^  Dr.  IValiis  thinks,  this  can  by  no  means  be 
dmictcd;  for  there  are  other  things  to  be  taken  into  coniidc- 
iratioh  ;  as  for  inftance,  a  dcnfe  medium  will  make  a  greater 
icifftance  than  one  more  nre^  tho*  of  a  like  fpetific  gravity  | 
and  t  Vaatf  tttim  will  make  its  way  more  eafiljr  tbro*  a  me^ 
lltttiD)  flian  a  blunt-headed  bolt,  tho*  of  equal  wei{^£  andtbe 
lame  pyramid  with  the  point,  thjin  with  the  bale  forwarda: 
But  this  may  He  adtnitted,  f)tz»  tEat  di^rent  medioms, 
cqvally  floid)  other  .circomftancea  tekig  alike,  da  refift  ia 
fuch  proportioB,  aa.ia  their  fpeeuSaftravitvj  becaale  there  ti| 
ia  dnt  proportion^  r  heavier  pr^eft  to  Ke  removed  by  the 
fame  forde^  which  is  one  of  the  thiiig[s,  to  which  f .  s  s.  refms 
And  again,  the  heavier  projefl  once  in  motion  (  being  equally 
fwift,  and  all  other  drcumftances  alike  )  mom  thro*  the  fame 
mccimm  in  fuch .  proportion  more  ftrongly,  as  is  its  fpecific 
gravity  5  for  now  the  force  is  greater  in  luch  proportion,  for 
the  removal  of  the  fame  refiilance^  and  this  is  what  in  part  i^ 


Curcs/c?r  Mad  Dogs,  or  any  Animal  bit  by  tbem^  by  Sir  Rob. 

Gordon.   Phil.  Tranf.       187.  p.  258.   

TAK£  agrimony  roots^primrofe  roots,  dragon  roots,  fiogle 
peony  roots,  toe  leaves  of  box,  of  each  a  handfiil  ^  the 
ftar  of  the  earth  (Sefamoides  Salamanticd  Tarhinfmi^  or  Lycb- 
nis  Vifcofa  Flore  Mufcofo  B.  in  Englifi,  called  Spantp  Catcb- 
fly  )  two  handfttk^  the  black  of  erab*j$  claws  prepared,  /^Me 
treacle,  of  each  one  ounces  all  thefo  are  to  be  beatdf  atfl 
brutied  together,  and  boiled  in  about  a  gallon  of  milk,  till 
half  is  boiled  a wrf^'fhen  put  k  unftrained  kite  sixittle,  aad 
give  about  three  or  four  fpoonfuls  of  it  at  a  time  for  three 
mornings  fucccflively,  before  new  and  full  inoon,  to  the  dog, 
or  animal :  It  will  be  necelTary  to  take  away  a  little  blood  the 
day  before  you  adminiftcr  the  medicine:  Some  of  thcfe  roots 
and  herbs  being  hard  to  be  got  in  the  winter,  they  may  be 
gathered  in  their  feafon,  and  when  dried  and  well  powdered, 
may  be  given  mixed  with  the  crab's  claws  and  Venice  treacle, 
with  la  Had  oil  or  butter,  and  it  will  do  as  well:  For  men  or 
women,  that  are  bitten  by  mad  dogs,  take  the  fame  ingre- 
dients in  the  fame  quantities,  and  the  roots  and  herbs  being 

bruifed 
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■  hnuSti  all  togedier,  with  the  crab's  claws  and  Feme  treacle 
let  them  be  intufcd  warm  in  two  quarts  of  ftrong  white  wine* 
for  at  Icaft  12  hours  3  this  being  drained,  the  patient  i«  to  take 
about  a  quarter  of  a  pint  evening  and  morning,  three  dav« 
before  the  new  and  full  moon  5  u  may  be  fwectned  eithor 
with  fugar  or  iomp  cordial  fyrup, 

The'Tbeory  of  the  five  Sateliaes  of  Saturn  correSed^  bv  M 

Calfini.  Phil.  Tranf.  N«  187.  j>.  2P5>.  'I'ranfiated  frm  tb^ 
French,  ;  ♦ 

THE  diftance  of  the  firfl:  fatcllite  from  die  centre  of 
Satwrn  appeared  Tuubk,  and  its  motion  leBfibly  uih 
c^ual,  being  Swifter  in  the  occidental  femkude  thanin  the 
oriental :  At  length  M.  Cafjini  deteimiaed  iti  mean  diftancc 
at  ^  of  the  diameter  of  Saturn's  ring,  its  dinmal  motion  at  6  C 
io*»  41'  5  that,  if  tt«  motion  were  uoiform,  the  duration 
ofiia  eonjttnaion  wttk  Sahim,  that  i«,  the  whole  time  it  fpendi 

^ would  be  7  ^  4<^'5  it  is  to  be  noted, 
^  U.(M^c^iMtkS^  this  fatcllitc  any  nearer  Saturn 
2?V  r;^?^'  ««culatcd  the  Epocha  of  its  motion 
wr  the  Mt  otSkemhr  i6ij,  at  noon,  to  the  meridian  of  'Faris 
in  Capricorn  24°  50'. 

The  diftance  of  the  fecond  fateljite  from  the  centre  Saturn 
appeared  more  uniform,  and  it  was  determined  at  i  f  diameter 
of  the  ring  5  its  motion  alio  appeared  more  equal,  and  its  diur- 
nalmotion  was  found  4f.  ii«  31'  .  fo  that  the  duratioBof 
MS  conjunaion  ihould  be  8  h.  56  :  M.  Cafflrji  could  never 
obfcrve  it  nearer  the  ring  of  Saturn  than  J-  of  the  ^/^i  and 
as  this  fatellite  was  for  the  moft  part  to  be  feea  within  the 
fines  of  the  diftance  of  the  firft,  to  which  it  is  equal  in  mafHUr 
tude,  and  alike  m  colour,  it  proved  a  very  difficult  matterto 
diftinguifh  them  :  The  iiporibii  of  this  fiitellitc  was  determiMd 
fiar  the  3  ift  oi^December  i68j,  at  noon,  in  Virgo     iq\  - 

The  diftance  of  the  third  from  the  centre  ofSamrHnnotuti 
to  be  I  ♦  of  the  diameter  of  the  ring  5  its  diurnal  motion 
a  f.  18**  41'  50*  5  fo  that  its  conjunSion  ihould  laft  Ibr  10  houct  1 
the  Ep9ct^  of  its  motioo  fer  the  n6onof  the  tift  day  of  id8i 

The  diftance  of  the  fodrth  iatdltfe  from  the  centre  of  Saturft 
was  4  diameters  of  the  ring  dinmal  motion  22^  54  x 
the  duration  of  its  coojunf^ion  15  h.  6';  ih^  Epocha  of  its 
motion  ibr  the  lametinie  and  place  widi  the  others  m  Tifces 
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The  dlftance  ot  the  fifth  fattcllitc  from  the  centre  of  Sdtum^ 
was  12  diameters  of  the  ring,  irs  diurnal  motion  4*  32'  17^; 
its  conjunftions  continue  for  24  hours 5  the  Epocha  for  the 
lame  time  and  place  m  Pifces  16**  19' :  From  which  eiemeots 
tables  and  epbemecides  may  be  ^onfirufled. 

Tbe  apparent  Magiii I iuk  of  Ccleftial  Objects,  'when  near  the 
Horizon^  and  at  a  greater  jUtitude-^  by  Mr.  "Will,  Moly* 
neux.    Phil.  Tranf.  N**  187.  p»  314. 

1*  T  it  well  knowDi  tbat  the  mean  apparent  magnitude  of  tbe 
^  moon  is  30'  30"$  but  we  ^  ill  take  itin'roand  numberatd 
be  9o'  at  a  full  moon  in  the  middle  of  winter^  and  when  /he  is 
in  meridian,  and  at  her  greateft  northern  latitude^,  am} 
cmifequently  the  utmoft  at  vdiich  ihe  ean  be  elevated  in  oar 
Imiion }  it  is  aHb  well  known,  that  when  fhe  is  in  this  pdfi* 
tion,  and  viewed  by  the  naked  eve,  ihe  appears  abcmt  a  feot 
broad  5  bttt  the  lame  moon  lookea  on,  ^  as  fhe  rifes,  appears 
to  be  thtee  or  four  foot  broad,  and  yet  if  with  an  inftrument  we 
.  take  her  diameter,  both  in  one  pofition  and  the  other»  we  fhall 
find  thiit  ilill  llie  is  but  50'. 

The  celebrated  'Uei  Cartes  attributes  this  appearance  rather 
to  a  deceived  judgment  thar>  to  any  natural  affe^ion  of  the 
Organ»  or  medium  of  fenfe^  for  the  moon,  lays  he,  being  near 
the  horizon,  we  have  a  better  opportunity  and  advantage  of 
making  an  cflimate  of  her,  by  comparing  her  with  the  various 
objeAs  that  affciSl  the  fight  m  its  way  towards  her;  lo  that  tho' 
we  imagine  fhe  looks  bigger,  yet  it  is  a  meer  deception  ^  fbv 
we  only  think  fb,  becauie  me  kems  nearer  the  tops  of  tieea, 
ehimiieyiy  or  honies,  or  a  fpace  of  ground,  to  which  we  can 
compare  her  and  eitimate  herthere%^  bat  when  we  bring 
Ker  to  the  teft  of  an  in(tniment|  then  we  find  oar  eftimate 
wrong,  and  our  ienfes  deceived:  Bat  if  diis  were  thecafi^  we 
may  at  any  time  encreafc  the  apparent  magnitude  of  the  raooo^ 
tho*  in  the  meridian^  for  it  would  be  only  getting  behind  a 
dnfter  of  chimneys,  a  ridge  of  hilh^  or  the  tops  of  houfes,  and 
eonparinff  her  to  them  in  that  pofition,  as  wdl  as  in  tbe  hah- 
5  befidesi  if  the  moon  be  viewed^  juft  as  fhe  riles  fifom  die 
'Dorison  terminated  by  a  fmooth  fia,  and  which  has  no  mor6 
Variety  of  objcftsto  compare  her  to,  than  the  pure  air,  yet  /he 
willfeem  as  large,  as  if  viewed  over  the  rugged  top  of  an  uneven 
tower,  or  rocky  country;  moreover,  all  variety  of  adjoining 
objc€ls  may  be  taken  off,  by  looking  thro'  an  empty  tube,  and 
yet  the  deluded  imaginatiGn  is  no  ways  helped  thereby. 
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The  filtMiit  Jlbmas  ASArt  girea  this  folution  $  let  the  point 
G,  Pig.  4.  Plater  XlL  be  the  centre  of  the  earthi  and  P  the 
eye  on  its  ftrfacef  ob  the  fame  centre  G  fweep  two  archer* 
due  as  EH  repfefetiiing  At  atmolpherey  and  the  other  A  D 
that  aaore  fumce,  wherein  we  imagine  the  fixed  ftars  to  be, 
and  let  FD  be  the  horizon;  divide  the  arch  AD  into  three 
equal  parts,  by  the  lines  B  F,  CF^  it  is  maniicii,  that  the 
angle  AFB  is  greater  than  the  angle  BFC,  and  this  again  is 
greater  than  the  angle  CFD;  wherefore,  fays  he,  to  make  the 
angle  CPD  equal  to  the  angle  CFB,  the  arch  CD  niuil  be 
greater  than  the  arch  CB3  and  confctjuently,  that  the  moon- 
may  in  the  horizon  appear  under  the  fame  angle,  ns  when 
elevated,  fhe  maft  cover  a  greater  arch,  apd  therefore  feeni 
greater^  that  is,  the  moon  in  the  meridian  appearing  under 
the  angle  BFC,  that  fhe  may  appear  under  an  equal  angl^  in 
the  horizon  ^  as  fuppo(e  C  F  D»  it  is  necef&ry  the  arch  CD  be 
greater  than  CB5  and  coRfc^iaently,  tho'  Aie  appear  to  fub* 
eend  a  greater  a#cb,  wkenin  the  horizonr,  than  when  elevated, 
yet  /he  appears  VHidcf  the  fame  angle,  and  all  this  w.ithoaC  . 
refraction:  The  geometry  of  this  figure  is  moft  certainly  true 
9ai  demonflrable,  but  it  makes  so  more  to  our  pre&nt  di6B- 
citlty,  rban  if  nothing  at  all  had  been  ftid  i  For  Mr.  B)khs 
has  made  the  circle  6     itpreienttng  the  cartbi  i^ery  large  in 

Foportion  to  the  circle  A  aad  then-indeed,  taking  the  point 
iitthe  earth^s  farface,  afid  by  lines  from  thence  dividing  the 
angle  AFD  into  any  nnn^ber  of  equal  parrs,  the  intercepred 
arches  AB,  B  C,  C  D  wiU  be  unequil:  But  if  ha  ha?d  conli- 
dcred,  that  the  earth  is,  as  it  were,  a  pouit  in  refpc^fl  ot  th.- 
fphere  of  the  fixt  ftars ;  nay,  that  in  rcfpe^l:  of  the  Orl^ii 
magnus  itfelf,  or  annual  orbit  of  rhe  earth,  it  is  almoll  imper- 
ceptible 5  he  would  have  foil nd  that  the  lines  F  B,  FC,  FD 
muft  be  all  conceived  as  drawn  from  the  paint  G,  and  then 
equ^l  angles  will  intercept  equal  arches,  and  on  the  conn  aryj 
and  fb  it  happens,  at  leall:  as  to  fcnfc,  to  the  eve  on  the  furfjce 
of  the  earth  5  fo  that  hjs  drawing  his  lines  fo  far  from  G  asF 
is,  and  to  another  conccniric  circle  fo  near  as  A  D,  deceived 
him  in  this  point. 

The  famous  Gafflsnitts  hath  written  four  large  epiftles  on 
this  fubje«f4^,  the  fubftance  of  which  is,  that  the  moon,  being 
near  the  horiaon,  and  viewed  thro'  a  more  foggy  air,  cafts  a 
weaker  light,  and  confequently  affeds  not  the  cyefo  ftrongly 
as  when  brighter  \  and  therefore  the  ^upilh  enlarges  itfelf  the 
more,  thereby  tranfinkcing  a  larger  projefiion  on  theii^^/fisrtf : 
Vol.  U.  L  1  1  A  ccr- 
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A  certain  French  y/Z^Z^e' adopts  this  fcntimcntof  GaJJendui^  with 
this  addition,  that  this  contraSiog  and  enlarging  ofthe  ^ufilla 
caufes  a  different  ihapc  in  the  eyc;  an^pen  pupil  making  the 
cryftalline  flatter,  and  the  eye  longer;  and  a  narrower  pi|pil 
Shortening  the  eye,  and  making  the  cryftalline  m6re  convex  j  ttie 
former  is  the  cafe  of  our  looking  at  remote  objeifb^  the  latter, 
that  of  viewing  objefls'near  at  hand  ^  likewife  an  open  pupil 
and  flat  cryftalline  accompany  obje£U  of  a  gentler  light,  whilft 
objefts  of  hiore  forcible  rays  require  a  greater  convexity  and  a 
narrower  pupil:  Prom  thefe  poiiuons»  the  j^tU  endeayours  to 
account  for  the  phacnomenon  in  the  ibilowihg  manner,  viz, 
when  the  moon  ts  near  the  horizon,  by  comparing  her  with 
interpofing;  objc6}p,  we  arc  to  imagine  her  much  farther  from 
us  than  when  more  elevated  j  and  therefore,  lays  he,   we  dil- 
poft' our  eyes,  as  for  viewing  an  obje6l  farther  from  that 
IS,  wc  enlarge  the  pupil  a  little,  and  thereby  make  the  cryftal- 
line flatter^  moreover,  the  dufkinefs  of  the  moon,  in  that 
poiitiun,  does  not  fo  much  flram  the  fi^ht,  and  coniequemiy 
the  pupil  w'U  be  larger,  and  the  cryflai line  flatter  :  Hence,  a 
1  irger  image  will  be  projected  on  the  bottom  of  rhc  eye,  and 
therefore  the  moon  will  appear  larger-    bur  the  moon's  ima* 
ginary  diflance  and  duilcineis  gradually  vanUhing  as  /he  rifes| 
a  dilFerent  fpecies  i«  hereby  introduced  mto  the  eye,  and  con- 
fequently  ihe  fcems  gradually  leU  and  lefi>  till  again  (he 
approaches  near  the  horizon:  Thefe  two  opinions  of  Gaj/eftdus 
and  the         beii^  lb  near  a-kio>may  be  coniiderrd  together « 
And  firft,  a  wider  or  narrower  apcrtuie  of  the  pupil  neither 
encreafes  nor  diminifhes  the  projedion  on  the  Bfifina :  It  is~ 
true,  Honorarus  Faher^  in  bis  ^mpjis  Optica^  endeavours  to 
prove  the  contrary  to  this,  and  that  m  the  following  manner^ 
A  B,  Fig.  5,  is  an  object ;  £  F  the  greater  aperture  of  the 
pupil,  admitting  the  projc^ion  KI  on  the  Rgtina^  whereas  the 
leaer  aperture  C D. admits  only  the  projedion  GYLy  but  GH 
is  lefs  than  K  I,  wherefore  a  fmaller  aperture  diminiflies  the 
projcftion:  It  is  furprifinj^,  t\\%t  Honor  at  us  Falser,  who  under- 
took to  write  of  optics  luoie  accurately  than  any  who  went 
bcfoie  him,  fhould  be  guilry  of  fo  very  grols  an  error ,  Aud 
that  the  celebrated  Gaffendui  and  the  noble  Hevelius  fhould  be 
ofthe  fame  opinion^  lor  rho'  the  aforefaid  demonlbanon  hold 
moil:  certainly  true  in  dire(5t  projc^ions,  as  in  a  dark  room 
wirh  a  plain  hole;  yet  if  will  not  hold  in  proje£lions  made  by 
refrachon,  as  is  the  cafe,  in  thofe  on  the  Retina,  by  means  ot 
the  cryftalline,  and  other  humours  and  coats  of  the.  eye  ^  for 
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Jet  AB,  Fig.  (J,  be  a  rcmorc  objcd,  and  EF  the  cr^Oiilline, 
at  its  large 'aperture,  projc6liDg  the  image  I  M  on  the  Rerii  n : 
Xet  then  CD  be  the  fmallcr  apenarc  of  the  pupil  before  the 
cryflalline,  the  image  I M  will  be  proje^led  as  large  as  before  j 
ibr  the  cone  of  rays  £  AF  confifis  partly  of  the  cone  of  r  lys 
CADj  therefore,  where  the  former  £AF  is  projcftcd,  the 
1  uter  C  A  D»  as  being  a  part  of  the  former,  will  be  alfo  pro- 
jeded^  fo  that  no  more  is  efieded  by  this  narrow  aperture, 
.out  ondy  that  the  fides  of  the  radiating  cones  are  intercepted, 
f  nd  coniequently  the  point  I  wiU  be  afiAed  with  lefs  light,  but 
it  will  ftill  be  in  the  (ame  place  i  what  is  laid  of  that  cone  and 
that  point,  may  be  iaid  of  all  other  cones  and  other  points 
of  the  objc£l:  From  hence  appears,  firft,  the  invaliduv  of  the 
account  given  of  the  moon*s  appear  iiice  by  Gajjti.dus:  Second- 
ly, ihe  reaion  appears,  why  a  tclcicopc's  greater  or  Ir.ialler 
aperture  makes  no  difference  in  the  angle  it  receives;  for 
*  imagine  E  F  to  be  an  objed-glafs  c  f  a  tclcfcope,  and  the  thing 
is  plain:  Thirdly,  it  is  evident  why  a  greater  or  Imdler 
aperture  in  a  telefcopc  Hiould  make  the  obje^s  appear  br-r^^hrcr 
Or  darker;  for  thereby  more  or  fewer  rays  arc  adniincd  for 
defining  the  projcftion  of  each  point :  And  this  is  fufficient  tor 
a  confutation  of  Gajfendus  and  iw^r ;  But  the  jibbi  fu pcradds, 
to  a  greater  or  fmaller  aperture  of  the  pupil,  as  a  necx:{fary 
confequence,  a  {greater  and  lefler  convexity  of  the  cry(ialline,  as 
aUb  a  leti^thening  and  ihortening  of  the  Kihe  of  the  eye  4  this 
Blight  beiomething  to  the  purpoie,  if  we  found  it  true  in  our 
calc :  Firft,  lays  he,  the  dufkiinnefs  of  the  moon  near  the  hori- 
zon fnfifers  the  pupil  to  enlarge  itfelf,  the  cryftalline  to  flatten, 
and  the  eye  to  lengthen  itfelf^bat  what  if  we  change  our  objefl, 
and  inftead  of  the  moon  take  the  difiance  between  fome  of  the 
£xcd  ftars,  as  fuppofe,  thoie  of  Orion's  girdle,  and  we  /liall 
find  the  (ame  phasnomenon  in  them,  and  yet  it  cannot  be  faid, 
that  they  at  one  time  flrain  the  eye  morcthaaat  another;  or 
.that at  any  time,  their  brightnefs  ftrains  the  eye  at  all;  but 
perhaps  it  will  be  affcrted,  that  thi6  other  rcaUjii  holds,  which 
IS,  fecondly,  that  the  greater  imaginary  difiance,  at  whiclj  we 
fancy  the  moon  near  the  horizon,  than  when  more  elevated, 
makes  us  view  her,  as  if  really  ILe  was  fo,  viz>.  with  enlarc^'d 
pupils,  But  this  has  been  lufficieritly  refu'ed  in  the  remarks 
on  Des  Cartes-^  and  if  there  were  :iTiy  thin^  ui  ihis  furmife,  the 
horizontal  moonihould  rather  be  fiinc;ed  nearer  to,  than(ar:hcr 
from  us. 
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RkcwH  in  his  trcatifc  of  RefraSiion^  affcrts^  that  he  and 
father  Grimaldi  bad  often  taken  the  horizontal  fun  and  mocm*a 
diameters  by  a  {extant,  and  that  they  always  found  the  dia- 
meters larger  than  when  more  derated  $  the  urn  often  fitbtend- 
ing  an  angle  of  almofb  a  degree,  and  frequently  45'  ^  the  moon 
alio  98  or  40':  This  is  direSly  repugnant  to  the  matter  offi^ 
above  alledgcd  ^  and  whoever  is  in  the  right,  mnft  be  determin- 
ed by  accurate  experiments^  only  Rscciol%%  experimcnti 
been  nicely  profccuted,  he  fhould  have  tried  them,  when  the 
horizonr.il  moon  had  appeared  ten  times  larger  in  diameter 
than  ordinary  ;  and  then  u  it  be  true,  that  even  by  an  inftru- 
nicnt  ihe  /hall  be  found  proportionably  broader  than  really  flic 
is,  Ihc  /]\ould  iubtend  an  angle  of  300'  or  5°  5  for  very  often 
Mr.  Molyneiix  had  oblervcd  the  moon  ten  times  broader  than 
ordinary  -  which  the  fraall  addition  of  8  or  10'  to  herufual  . 
diameter  could  never  caufc. 

^he  preceedhig  Phjenomenon  cofffidered  ^  hy  Z)r.  Wallis.  PhiL 

Tranf.  N°  187.  p.  323. 

TH O'  refradion  near  the  horizon  alter  the  altitude  of  an 
objeft,  yet  not  its  azimuth  j  for  lince  this  equally  rcfpe^U 
all  points  of  the  horizon,  let  the  refrafiion  be  what  it  wili»  the . 
whole  horizon  can  be  but  a  circle  ^  fo  that  there  is  no  roam  tor 
the  breadth  of  a  thing,  as  to  the  angle  at  the  eve,  to  be  made 
larger,  whatever  its  height  may  be,  the  refraaion  not  equally 
afic£):ing  all  parts  in  the  circles  of  altitude^  nor  is  there  any 
reafon,  why  this  Hiould  rather  thruft  the  other,  than  the  other 
this,  out  of  its  place  •  whereas  in  the  altitude,  it  is  othcrwifcj 
for  while  what  is  near  the  horizon  is  enlarged,  that  which  is 
farther  off  is  thereby  contraded^  which,  as  to  the  azimuth  or 
horizontal  pofition  does  not  hold :  Suppofing  then,  that  the  fun's 
apparent  horizontal  diameter  taken  by  inflrumcnt,  is  the  fame 
near  the  horizon,  that  it  is  in  a  higher  pofition,  Dr.  IVallb 
takes  its  i:naginary  magnitude  near  the  horizon  to  be  only  a 
clecep!ion  of  the  eye,  or  rather  of  the  imagination  from  the  eye  j 
for  I  he  imagination  doth  not  eftimate  the  magnitude  of  the 
objcd  only  by  the  angle  it  makes  at  the  eye,  but  by  this  com- 
pared with  the  fuppofcd  diftancc^  and  all  Other  things 
being  equal,  we  judge  that  to  be  the  greater  objcft  which 
makes  at  the  eye  the  greater  angle;  but  not  fo,  if  appre< 
hended  at  different  diilances;  for,  if  through  a  cafement, 
or  Imallcr  aperture,  we  lee  a  houle  at  one  liundred  yards 
dillancc,  this  houfc,  though  fcen  under  a  lefs  angle,  doth 

not 
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MC  to  Qs  fbem  lefa  thiui  die  cftleinent,  thro'  which-  we  view 
at,  or  thie  greater  than  diat»  becanlie  it  makes  at  the  eye 
die  createt  angle,  but  the  imasinatioii  makes  a  compara* 
w4  dlimate  from  the  aii|^  ana  diftmee  jointly  confident: 
80  that  of  two  things  leen  under  the  lame  or  equal  angles,  if 
one  of  them  have  ought  that  cauCes  the  aDprchcnfion  of  a 
greater  diftancc,  that  to  the  imagination  will  appear  larger : 
Now  it  IS  certain,  that  one  gtcat  advantage,  for  cAimating  the 
diftance  of  a  thine;  i'een,  is  Trora  the  variety  of  internieaiate 
obje&  between  the  eye  and  the  thing  feen:  Now  when  the 
fan  or  moon  is  near  the  horizon,  there  is  a  prolpcfl  of  hills, 
valleys,  plains,  woods,  rivers  and  variety  of  fields  and  enclo- 
fures  between  them  and  us,  which  prefent  to  our  imLigination 
a  great  diftancc  capable  of  receiving  all  thefe  ;  or,  :f  it  happen 
that  thefe  intermediate  obje<^ts  are  not  a(!rtually  feen,  yet  hav- 
ing been  accuftomed  to  fee  them,  the  memory  luggeds  to  os  a 
▼isw  as  large  as  is  the  vifibk  horiaoni  fiat  when  the  fun  or 
moon' are  in  a  higher  pofitibn,  we  fee  nothing  between  us  and 
themi  unlefs  perhaps  ibme  clouds*  and  therefore  nothing  to 
prelGmt  to  our  imagination  fo  great  a  didance  as  the  other 
and  contequently,  tho'  both  be  feen  under  the  fame  angle,  they 
do  not  appear  to  the  imagination  of  the  £ime  magnimde,  be- 
^attfe  they  are  not  both  fancied  to  be  at  the  fame  difiances  & 
but  di$t  near  the  horiaon  is  judged  bigger,  beeaoie  fuppofed 
ftrther  of,  than  the  fame  when  at  a  greater  altitude :  It  is  true  , 
that  as  to  fmall  and  ordinary  diftances,  befides  this  eAimate 
from  intermediate  obje6b,  the  eye  hath  a  means  within  irfelf 
of  making  fome  eflimate  of  the  diftance;  as  when  we  already 
know  the  magnitude  of  an  objeft,  to  which  we  have  been  ac- 
cuftomed,  as  a  man,  a  tree,  a  houfe,  or  the  like;  if  fuch 
things  appear  to  us  under  a  fmall  angle,  indiftin^  and  faintly 
colouredj  the  imag^ination  doth  allow  of  fuch  diflance,  as  to 
make  fuch  a  thing  fo  to  appear  ^  and  if  this,  thro*  a  profpef^ive 
glafs,  be  rcprcfcnred  to  us  under  a  big^^er  angle,  and  more 
diftincl,  it  IS  accordingly  apprehended  as  lo  much  nearer;  but 
the  cafe  is  otherwilc,  when  wc  do  not,  by  the  known  magni* 
tude,  judge  of  the  diflan^ej  but,  by  the  fuppofed  diflaoce, 
judge  of  the  magnitude,  as  w  the  prefent  cafe  $  and  accord* 
ingly,  different  perfbns,  according  to  different  fancied  difiances, 
judge  very  difierently:  Again,  in  our  two  eyes,  when  the  oh- 
yc&  is  leen  by  both,  there  is  yet  another  means  of  eilimating 
now  far  it  is  off:  viz*  there  are,*  from  the  fame  objc^,  two 
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different  vilual  cones,  terminated  at  the  two  eyes,  whofe  twa  j 
axes  contain  at  the  obje£l,  different  angles,  according  to  the  ; 
di^reat  diftanees^  as  an  acater  angle  at  a  greater  dillance,  ; 
and  a  more  obtufe  one  at  a  nearer  diftance:^owi  that  fuch 
.  objtft  may  be  feen  clearly  by  both  eyes,  it  is  requiiite  that 
the  eyes  ft>e  put  in  fuch  a  position,  as  that  the  fight  of  each 
eye  receive  the  refpe^tive  axis  at  right  angles  5  which  recj^aires 
a  different  poficion  of  the  two  eyes,  according  to  the  diflcrent 
diftanceof  theobjeft^  as  will  manifeiUy  appear,  if  we  look 
with  attention  oaa'finger,  or  other  fmall  obje3,  at  fwo  or 
three  inches  diflance  from  the  eye,  and  then  upon  another  like 
objeA  at  3  or  4  yards  beyond  it,  and  this  alternately  federal 
times  ^  for  it  will  be  manifeil,  that  while  we  look  intentiv  on 
the  one,  we  do  not  fee  the  other,  or  but  confufedly  5  tho'  both 
be  juft  before  usj  and  as  we  change  our  view,  iroiii  the  one  to 
the  other,  we  mamfcftly  feel  a  motion  of  the  eyes  from  one 
pofitiou  to  another :  And  accarding  to  th^  different  pofition  of 
the  eyes,  requifitc  to  a  dillinft  vinon  by  both,  we  elb mate  the 
diftance  of  the  objc£l  from  us  •  and  hence  it  is  that  ihcy,  who 
have  loft  the  fight  of  one  eye,  are  at  a  great  diladvantace,  as 
to  eftimaring  datances,  from  what  they  could  do,  whillt  rhey 
bad  the  ui'c  of  both:  But  now  when  the  diftance  grows  to 
great,  as  that  the  pofition  of  thefe  vifual  axes  become  parallel, 
or  ib  near  to  parallel,  as  not  to  be  diftinguifhable  from  it,  this 
advantage  is  loft,  aiid  we  can  thenceforth  only  conclud<;^  that 
it  is  far  off,  but  not  how  lar :  Hence  it  is,  that  our  (ight  can 
make  no  diftinAion  of  the  moon's  diftance  from  that  of  the 
other  planets,  or  even  of  the  fixed  ftars  5  but  they  feem  to  as 
as  equally  remote,  tho*  we  otbcrwifk  know  their  diftances  from 
us  to  be.vaftly  different:  And  therefore  there  being  nothing 
to  afiift  the  "fancy  in  eftimating  lb  great  a  diftance,  but  only  the 
intermediate  obie£i$$  where  thefe  intermediate  obje£b  appear 
to  the  eye,  as  wnen  the  fan  or  moon  are  near  the  horizon,  the 
diftance  is  fancied  greater  than  where  they  appear  nor,- as 
when  farther  from  it ;  and  confcquently,  tho'  both  under  tbe 
fame  or  equal  angles,  that  near  the  horizon  is  fancied  the 
greater^  and  this  iecms       be  tbe  true  reafuo  of  that  ap- 
pearance. 
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J'le  ConfifULilon  of  Cubic  and  Siquadratic  Equations  by  a 
Parabola  and  a  Circle  j  by  Mr,  Edm.  Halley.  Phil.  TrauC 
i88.  p.         Travfiated  from  the  Latin. 

HO  W  all  equations,  that  involve  the  third  or  fburth  power 
of  the  ttnfcnown  quantity,  may  be  conftrufied  by  means 
of  any  siven  parabola  and  a  circle,  2ks  Cartes  hath  fhewn 
and  clearly  demonllrated  in  the  third  book  of  hit  geometry^ 
but  firft  he  direds  to  throw  oat  the  iecond  term  of  the  equa* 
tiop,  if  fuch  there  be,  and  then  by  a  rale  there  ^vcn,  to  find 
the  roots  of  the  equation  fo  reduced  :  But  fince  rhat  operation 
appeared  too  bboriouij,  fome  devifed  a  like  con(rru6lion, 
without  any  fuch  previous  rcdu6lion  j  amongR  whom  Francif- 
CUS  a  Sihooten  might  be  thought  to  have  dircovercd  a  very  caly 
and  iiniple  method  for  conli:ru(f^ing  cubic  equations  howfocver 
adfe^ted,  if  by  unfolding  the  pt:inciple  from  whence  he  derived 
his  rule,  he  had  had  a  greater  regard  for  the  memory  of  his 
readers,  which  he  overcharges  with  many  perplexed  cautions  s 
But  our  countryman  Mr.  'Thom.ts  'Baker^  m  an  entire  treacile 
written  on  theic  conn;ru(fbion.s,  has  compriled  m  one  general 
rule  not  only  cubic  but  alfo  biquadratic  equations  of  any  kiod| 
and  this  rule  he  hath  fufficiently  illuilrated  by  deoionftrations 
and  exatuples  in  all  cafes  ^  and  towards  the  end  he  fubjoioed  a 
method  of  inyeft^atina  that  general  rulej  bat  he  has  not 
/hewn  the  very  method,  by  means  of  which  he  obtained  hia 
Univerfal  Geometrical  CiaviSi  or  at  leail  might  have  obtained  ' 
it  with  much  more  eafe ;  and  fince  this  rale  of  flrter*s  is  no 
lefs  perplexed  with  cautions  about  the  figns  -f*and  —  than 
thttt  of  StJbootefit  fo  that  no  body  can  hardly  pretend  to  da 
fbefe  conftrudions  aright  without  having  the  book  by  him; 
Mr.  Haiky  thought  it  would  neither  be  unpleaiant  nor  unpro- 
ficable  to  young  ftudents,  to  explain  the  foundations  of  both, 
and.J?y  Ibme  amendment  of  the  method,  to  clear  up  as  much 
as  poflibic  fo  difficult  a  fubjeft:  iDes  Carres  conftru(5lion, 
which  .very  eafily  difcovers  the  rcou  of  all  cubic  aad  biqua- 
dratic equations,  where  the  fee  end  term  is  wanting,  may  be 
fuppoied  a6  known  5  but  as  it  is  the  hinge  to  what  is  to  follow, 
it  may  not  be  improper  to  add  here  his  njc,  with  fome  alte- 
rations for  the  better :  When  the  fecond  term  is  wanting,  all  > 
cubic  equations  arc  reduced  to  this  form  z""  *  apz,  aaq  -rz  o  ; 
and  hiquadr-itic  ones  to  this  form  z'^  *  ap  zz.  aarf  z.  r  z3o, 
where  a  denote  ;  rh.c  LatUS  Kt^Ilfm  of  an^  ^ivcn  p.irjbola,  ufed 

ia  thecunilru&ion^  or  elfc,  taking  a  for  umty,  the  equations 

are 
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aw  ccdaced  to  thefe  formtf  vh*     *^  fz.  f  =:oar  ^ 
q^.r^o:  Now  the  parabola  FAG  Fig.  7.  Plate  XU.  being 
given,  whofe axis  is  A  CD  KL,^  and  Zatus  Re3m  ^  or  i,  let 
A  C  be  taken  =:i     and  let  it  be  always*  fet  off  from  the 
TCttex  A  towards  the  imer  Mm  of  the  igare  j  then  take  CD 
zzip.  in  tha(t  line  A  C  produced  towatda  C»  if  it  be  m 
Ae  equation,  or  towards  the  Gontrary  point*  if  it  be 
M<M:eoiFer«  from  the  point  D,  of  C»  if  the  quantity  p  be  not  m  . 
the  equation,  DBt^i^istobe  eieAed  perpenm;akr  fo^  the 
axis,  to  the  right  hand,  if  it  be  -—f,  but  on  the  other  fide  of 
fhc  axis,  if  it  be  4-f ,  and  then  a  circle  defcribcd  on  the 
centre  E  with  the  radius  A  E,  if  it  be  only  a  cubic  equation, 
wiH  interfed  the  parabola  in  as  many  points  F  a,nd  G,  as  the 
equation  hath  true  roots,  of  which  the  affirmative  ones,  as 
GK,  will  be  on  the  right  fide  of  the  axis,  and  the  negative 
ones  as  FI<on  the  left:  But  if  the  equation  be  a  biquadratic, 
the  radius  of  the  circle  fhould  be  cither  augmented  or  dimi- 
niihed,  by  adding,  if  it  be  —  r,  or  fubtra^lmg,  if       r,  the 
re^angle  ar  from  its  fquare,  which  reftangle  is  the  produ^l 
of  the  L^nm  Rg3um  and  the  given  quantity  r,  which  is  very 
eafily  done  geometrically  9  And  the  interfeoiiofis  of  this  circle 
with  the  parabola  will  give,  letting  fall  from  them  perpendi- 
enlan  to  the  axis^  ail  the  tnte  roots  of  the  btqtiadfatk  eqii»> 
tbn,  the  affirmative  on  the  right  fide  of  the  axis,  and  the  ne- 
gative OA  the  lefts  Here  it  is  to  be  oMerved,  that  Mr.  Hdtky 
endeavocnrs  to  have  the  afirmattve  roots  on  the  right  fide  ^ 
dbe  axis^  t»  avoid  the  confafion  aeceflarily  sirifii^  from  a  great 
aimber  of  caotiens,  where  their  reafiMi  is  not  eyfdcnt* 

Haviaff  premiftd  thofe  thing9>  in  ordfer  to  make  wajr  fer 
cet^hruftiaftoftbeie  eqaatiens,  wlkerethefecond  term  is  fbuficl 
we  are  t^cMiMer  the  rnte  for  taking  away  the  fecond  term, 
and  reducing  the  equation  to  another,  fuch  as  aught  be  con- 
ftru£^cd  by  thepreceeding  method:  Now  all  cubic  equations 
of  this  clafs  are  reducible  to  this  form,  z^.  hzz.  apz.a  a  ^. 
~  o,  or  to  this,  z^.  L  zz.*.  aaq  ^=^0^  biquadratic  equations 
to  this  form,  z^.  hz^.  ap  z^ .  aaqz.  a}  r.  =  o,  or  to  this,  z.^, 
hz^.  *.  aaqz.  a^r  =  o,  or,  z^,  hz^.  apz^.  *.  a^r  =  o,  or  in  fine 
to  this  form,  z^,  hz^,  ♦«  *.  ^^r  =  o  5  from  all  which  there  arifes 
a  great  variety,  according  as  the  figns  ^  and  —  are  differently 
connefted  ;  and  hence  the  general  rule  fervingfor  all  thele 
cafes  IS  rcndred  very  obfcure  and  difficult,  unlets  it  be  cleared 
np  by  the  following  method,  and  freed  from  its  intricacies : 
The  iccofid  term  in  biqwadratic  equations  is  taken  away  by 

putting 
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putting  X  =  it» -j- i^t  if  itbc4^^iothe  eqaation;  orx=:ia 
^  ^l^jif  it  be  — ^/'j  hence  x — in  the  firft  cafe,  and 
x-f  -  f  ^  in  the  fecondy  isz^z^  and  in  any  propoled  equation 
Ibbftituting  inflead  or       its  equal,  there  will  ariie  a  new  * 

equation,  wanting  the  lecond  tefm,  all  whofc  roots  s  do 
either  exceed  or  come  ilion  of  the  fought  roots  by  the  given 
dii^'crcnce  ;J  l^. 

Example  i.  l^z=  —  a^zz     a  aqz-^a^  r  :^0i  put 

X — =     and  it  Will  be, 

|x*/'-^^6  5C^^— i4.^^^  =  oS  and. 

X*  —  *  X*       i  ^^XX  —  td  ^  '  *  +  2T6  = 

Hence,  x^  —  *x»  4" *        — ift  ^ ^  ,^1^  ^  4  r= 

'^apxx-i'-i  aptx-^ie  apbb= —  apzK 
—  «*fx-i-i  ^i*<7^  =  -— tftf 

The  fum  of  all  thefc  is  a  new  equation,  wanting  the  fecond 
term,  and  which  confcqucnrly  may  be  conitruclcd  by  Carres^s 
rule,  by  taking,  initcad  of  f  ^,  the  halt  of  the  co-cBicient  of 

the  third  term,  divided  by    or  the  parameter,  that  is 

=  Tpi  and  inftead  of  i    half  the  co-efficient  of  the  fourth 

term,  divided  by  a  a.  that  is  -i-  ^  —  i  ^  i  the 

members  of  which,  that  have  the  iign       are  to  be  fct  off  to 

the  left  hand  from  the  axis,  and  thofe,  that  have  the  fign  — -  to 
the  righr,  in  order  to  find  the  centre  of  ihc  circle  required  for 
the  conflruflion,  and  whole  interfe£lions  with  the  parabola, 
letting  fall  perpendiculars  to  the  axis,  may  give  all  the  true 
roots  X;  viz.  the  affirmative  on  the  riaht  fioc  of  the  axis,  and 
the  neefarive  on  the  left:  But  when  x  —  ^  1^  —  <?,  then  dra^'- 
ing  a  line  parallel  to  the  axis,  on  the  right  fide  of  it,  and  at 
the  diftancc  of  -J  i\  the  perpendiculars  terminated  by  this  pa- 
rallel, will  denote  all  the  fo'j^lit  roots  -r- ;  I'iZ'  the  affirmitivc 
to  the  ri«^hr,  and  the  neoative  to  the  left ;  as  to  the  riiclius  of  the 
circle,  it  is  had,  by  adding  the  negative,  and  taking  away  the 
affirmative  parts  of  the  fifth  term  divided  by  aa^  from  tha 
fquare  of  the  line  AE,  drawn  from  the  centre  £  found,  to  A 
the  vertex  of  the  parabola  j  which  is  moftly  done,  by  taking, 
inftead  of  A  E,  the  line  EO,  terminatcd^t  O,  the  interleftion 
of  the  parabola  and  the  above  mentioned  parallel5  for  m  fquare 
Vol.  hi.  M  m  m  eoji- 

» 
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fompreliends  all  the  parts  of  the  f;hh  term,  brought  into  the 
new  equation,  upon  the  carting  out  of  the  fecond  term,  as  is 
eaiily  proved  j  and  it  only  r*. mains,  to  cncreaie  the  fquarc  of 
EO,  if  it  be  —  r  in  the  equation  ;  or,  to  diminiHi  ir,  if  it  be 
— p ;%  by  the  addition  cr  lubih  :i5^!on  of  the  rc6l  mgle  a  r,  from 
whence  the  iquare  of  the  radius  of  the  circle  fought  is  com- 
pokd:  I'his  \s  the  ivierhod  of  invcftigatin^  !/Jjkcr*s  centrnl 
rule,  which  is  eafy  and  free  of  all  cautions,  :iik1  the  only  diffe- 
rence arifes  hence,  that  Mr.  Halky  determines  the  centre  of 
the  circle  by  the  axis,  and  Mr.  ^ater%y  a  pftrallei  to  the  axis  ^ 
and  that  the  former  hath  always  four  affirmative  roots  on  the 
right  fide  of  the  ,axis»  which  the  latter  has  foxiu:timc8  on  the 
right  and  fotne  times  on  the  left. 

As  to  cubic  equations,  they  arc  to  be  reduced  to  biquadra- 
tics, before  they  can  be  conitrafled  by  the  fame  general  rulej 
which  i&done  by  multiplying  the  equation  propofed  by  its  root 

whence  ariies  a  biquadratic  eqoatioiiy  in  which  the  Jaft  term 
or  r  is  wanting  j  wherefore  taking  away  the  fecond  term,  and 
finding  the  centre  E,  the  line  £0  is  the  radius  of  the  circle  5 
viz.  when  r  =:  05  and  the  whole  fifth  term,  in  the  new  equa- 
tion, arifes  from  the  taking  away  of  the  (ccond  term. 

Example,  z''  —  l;zz^  af  z-  -4^  aaq  o,  which,  multi- 
plied iLto  z-i  becomes  —  I^z  zz  apz^  ^^-aazff  rro; 
to  take  away  the  fecond  term,  let  x      ^  l;^  z  and  u  will  be, 

f 6  /     —      l^^  •=  —  IzK 

In  this  new  equation,  the  half  coefficient  of  the  third  term 
dtYided  by  a,  vm.  —  lilt  4*  4  ^  ia  to  be  fubftituted  for  i  />5 

1  6tJ 

and  the  half  coefficient  of  the  fourth  term  divided  by  aa^  the 

fquare  of  the  Latus  ^eSum.  vi:^,  -f'  7  ^  is  ia- 

ftead  of  y  q  in  Cartes's  conftruflion,  from  whence  the  centre 
E  is  determined:  then  drawing  a  parallel  ro  tliij  axis,  at  the 
diitaiice  to  iLc  left  fide,  htcaufe  x  *~{-"  ib  zzi-z,  whofc  iii- 
tericihoii  v.i:h  the  luraoolji,  let  be  a  circle  dcfcribcd  from 
the  ccntr.'  E  and  wi.h  the  radius  EO  will  euher  cu?  or  touc^i 
the  parabola,  in  as  many  pciinrs  as  the  equation  harh  true 
roots  ;  which  roots,  or  2;  arc  pcrjicndiculars  let  fall  from  rhofc 
poir.rs  upon  the  parallel  to  tlie  axis,  the  affirmative  on  the 
right  iidc,  and  the  negative  on  the  left:  It  the  third  or  fourth 

term. 
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tenn>^  or  botb,  be  wanting  in  tbe  equation,  in  inveftigating  the 
central  rule,  there  is  no  manner  ,  of  <}  <tterence  at  all  to  be 
obler7cd$  but. the  quantity  f  or  q  being  wanting,  tfaoie  parts 
of  tbe  lines  C  D  and  D  £,  in  fome  mcafure  deduced  from,  that 

quantity,  will  be  wanting  too ;  and  we  are  to  proceed  with  the 
remaining  co-efficients  of  the  third  and  fourth  terms  in  the  new 
equation,  accurduig  tu  thw  meihod  prciciibcd  lU  liic  ^rct;cLuiiig 
examples.  . 

Hitherto  Mr.  taker's  general  method  h  ich  been  conhdcreJ, 
than  which  none  more  cafy  and  expeditious  caw  be  cxpcflcd, 
ailhrning  for  the  conftru6^ion  cither  a  parabola,  or  any  o  her 
curve,  viz.  when  the  equation  rifes  to  a  biquadratic;  hut 
while  Mr.  Halky  was  writina  thefe  things,  he  hit  upon  a  gco- 
nietricai  clfcdion  of  the  cenual  rule,  which  is  expeditious 
beyond  what  can  be  hoped  for,  and  will  fufficientiy  fatisfy  the 
curious  in  thofc  matters:  Having  defcnbed  the  parabola 
MAM,  Pig.  8.  Plate  Xii«  wbofe  vertex  is  A»  axis  ABC  and 
parameter  iet  the  equation  be  reduced  to  this  form 
i?Zr',  apZT^,  aaqz*  <ir*  =  05  or  to  this,  if  it  be  only  a  cubic, 
sy^,  b%'^,  apz*  aaq,'=z  05  then  at  .the  diftancc  BD.=  i^'  let 
the  line  DH,  meeting  the  parabola  in  D,  be  drawn  parallel  to 
the  axis,  ro  the  left,  if  it  be  --r-  and  to  the  right,  if  --I-  ^, 
and  from  D  let  fall  the  pejpendtcular  BD  to  the  axis 5  in  the 
line  A  fi  produced  towards  B,  make  BX  =  i  and  draw  tfee 
indefinite  line  DK$  further  let  KC  be  =  to  a  A  B,  always  ia 
the  axis  produced  beyond  K  5  and  if  the  quantity  p  have  the  fign 

,  take  towards  the  f inie  part  C\L  :^-\p,  or  towards  the  con- 
trary part,if  it  be  +  p,  and  horn  the  pouu  i .  let  the  pcrpendi- 
ir  EF  be  ^r^^icd  to  the  axis,  (or  from  the  point  C,  if  the 
qu.niriry be  wanting)  meeting  the  line  DK  in  the  point  F 
protiuced  if  needful,  which  is  the  centre  of  the  circle  fout^hr, 
if  the  quantity  q  be  wanting  •  but  ii  q  be  in  the  equation,  then 
take,  in  the  line  FE  pioduced,  if  need  be,  the  line  =  * 
if,  to  the  left  hand,  it  it  be  q,  but  to  the  right,  if  —  7  5 
and  the  point  G  will  be  tlic  centre  of  the  circle  proper  for  the 
conf^rurfion,  and  its  radius,  if  the  quantity  r  be  wantino;,  that 
i5,  it  It  be  only  a  cubic  equation,  will  be  the  line  GD;  the 
fquarc  of  which,  in  biquadratic  equations,  is  to  be  augmented 
by  the  addition  of  the  rci^tanglc  under  r,  and  the  Zaras  Re5lim% 
if  it  be  —  r ;  or  to  be  diminiflicd  by  the  fame  re^langle,  if  it 
be  -j-  r :  The  circle  being  thus  defcribcd,  and  perpcpdiculari 
beina  let  fall  on  the  line  DH  from  its  interfc£lions  with  the 
parabola  ^  thofe  on  the  left,  as  N  O,  always  denote  the  nef^a- 
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live  roots  of  the  c<j[uation,  aud  thofe  on  the  right,  the  affir- 
mative, t 

Cubic  equations  arc  otherwifc,  and  fomcthinr^  more  fimply, 
|.Qnftrud.ed  according  xo  Schootens  rule,  in  whicii  alio  the  roots 
are  referred  to  the  axis;  hut  hecaule  the  author  himfclf  does 
licither explain  the  method  of  inveftic^ution  nor  rhe  dcmonltra- 
fioD,  it  will  not  be  improper  in  this  place  to  ihew  the  founda- 
tion thcreoff  and  at  the  lame  time  render  the  geometrical 
conilrudion  more  elegant,  and  clear  it  of  thple  cautionsi 
^herein  it  i<  involved:  Thisral^  ia  derivcfd  henec,  that  all 
f  uhic  equations  may  be  reduced  to  biquadratics,  in  wbicli  the 
iecondterm  is  wanting^  and  this  is  done,  by  multiplying  the 
propolcd  equation  into  a  —  b  o,  if  it  be  -j-  ^  in  the  cqua-r 
tion  5  or  into  a>  -f?  ^  =  o>  if  it  be  —  ^5  and  the  new  equation, 
thus  pioduced,  will  have  the  fame  roots  with  the  cubic  $  and 
befides,  another  2=  to  —  ^,  if  it  be  —  *  in  the  equation  j  or 
contrariwiie :  Let  the  equation,  —  ^  apz-];^aaq 
o,  be  pTopoled  to  bt  conftrufied  ^  this,  multiplied  into 
becomes, 

-p  Z?2.» — bbzz  -J-  ^^bpz  -j-  aaqb.        '  ' 
Here  now  theiccond  term  is  wannni»,  and  the  co-Ciiicient  of 

bb 

the  third  ter^n,  —     -f^  apt  givp$ ^         -f-  ip^^  inftead  of 

ip  or  CD  in  CarUs's  conflrutlion^  and  from  half  the  co  cffi- 

cient  of  the  fourth  icrni  :i»  made  ^  \  q      %         mftcad  oi 

I  ^  or  D  E,  therefore  the  centre  of  the  circle  fought  is  deter- 
inined^  and  hecaufe  onp  of.  the  roots  of  the  new  equation  is 
given,  bt  a  point  ifi  the  circumference  will  be  alio 

fiiven,  and  confequently  its  radius:  Laftly,  having  defcribed 
the  circle,  perpendiculars  let  fall  from  its  interftAions  with  the 
parabola  to  the  axis  will  giye  the  roots  of  the  eijuation,  both 
affirinativc  and  negative,  in  the  lunic  numncr  as  above :  Now 
ilic  centre  of  the  ciuk  is  :nvelti,<\ircd  by  a.  very  cafy  conftruc- 
tiun,  which  i^  to  be  prcfcrrcil  to  all  oUiers  in  cubics  :  Let  A, 
pig.  9,  Plate  XII.  be  the  vertex,  and  A  F  the  axis  of  the 
dclcribed  parabola  A  M D5  at  a  diftance  equal  to  ^,  let  D  K  be 
cJrawn  parallel  to  the  axis,  to  the  right  hand,  if  it  be  b  in 
ihe  equation^  and  to  the  left,  if  it  be  — by  which  may  meet 
|hc  parabola  in  the  point  on  th^  centres  D  and  A  with 
f c|uai  radii  defcribe  on  both  fides  two  faint  arches,  iutl  rlectirjj 
gach  other,  acd  thro'  ^hc  poiRts  of  ir*terfc(^Uon  dr^w  the  inde- 
finite 
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finite  line  BC,  a  perpendicular  to  the  middle  of  the  line  A  D, 

and  which  may  meet  the  axis  in  the  point  K-  from  E  fet  off 
EF—  jP  downwards,  if  it  be  —  p  m  the  equation,  but 
upwards  towards  A,  if  it  he  "p/>;  and  from  F  (or  £  if  p  ho 
wanting)  cre6l  the  perpendicular  F  G,  meeting  the  hnc  B  C  in 
G  •  and  in  G  F  produ»-ccl,  take  GH  ^  i  to  the  rinhr  hand» 
if  it  be  —  7  in  the  equation;  but  to  the  left,  if  - 1-  and  H 
will  be  the  centre  loup^ht,  and  HD  the  radius  of  the  circle, 
which,  letting  fall  ]  erpendiculars  upon  the  axis  from  its  inter- 
fe 61  ions  with  the  paratboiit,  will  ihcw  all  the  roots,  as  LM,  of 
the  equation.^  ^ 

^  invar Cbropafsj  by  M.  dc  la  Hire*   Phil.  TranG 

N«»  188.  p.  544. 

M2)e  la  Hircy  having  determined,  as  well  as  he  could,  the 
•  iouth  pole  of  a  Terrella,  or  Ipherical  loadilone,  of  three 
inches  diameter,  was  very  much  furprifcd  to  find  it  tS''  diftanc 
from  a  crofs,  deeply  engraven  on  a  lione,  which,  probably,  had 
formerly  been  the  pole  of  this  ftone;  as  it  had  been  oblervcd 
by  him  that  cot  it  ^  this  chan^  having  revived  Ibme  ;thought$ 
he  had  formerly  entertained  concerning  the  variation  of  the 
needle,  he  believed  that  if  it  were  true,  that  the  poles  of  the 
magnetical  virtue  were  changed  in  theloadftone,  as  is  ieen  that 
they  are  changed  in  the  earrhj  one  might  derive  great  advan- 
tages therefrom  5  for  if  this  change  of  ihcfc  poles  in  the  lojd- 
flone  were  certain,  and  that  it  was  analogous  to  the  change  of 
the  pole  ;5  of  the  magnetic  virtue  in  ihc  earth,  it  is  not  to  be 
doubted  but  a  ^/errelia^  fufpcndcd  freely,  would  iemain  im- 
moveable, and  that  one  point  thereof  would  regard  the  pole 
of  the  vorld,  which  might  be  called  the  true  pole  of  the  lione, 
whilft  the  poles  of  its  virtue  would  pafs  iucceiTively  from  one 
part  to  another,  after  the  fame  manner  as  they  change  on  the 
earth  ;  After  having  well coniidc red  this  hypotiiells,  r^nd  cleared 
up  iow.Q  doubts,  which  he  had  concerning  the  poiinon  of  the 
Itonc,  at  the  time  when  its  pole  had  formerly  been  determined, 
he  concluded  that  this  former  po'e  was  diflant  from  the  point, 
he  calls  the  true  pole,  19°  towards  the  eaft,  in  the  place  where 
it  had  been  marked,  and  fince  that,  the  needle  varied  about 
5  ^  weftwards :  Upon  this  hypothecs,  M.  de  la  Hire  invented  a 
new  fort  of  needle  for  the  com  pais,  which  might  have  the  lame 
alterations  as  a  fpherical  loadftone,  and  at  the  lame  time  the 
lame  convcniencies  as  tho  other  needle  hath :  He  caufed  a  ring 
of  three  inches  diameter  to  be  made  of  fieel-wire,  from  which 
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there  run  three  radii  of  very  fine  brafs-wirc  meeting  at  the 
centre  in  a  cale  cxafily  like  that  of  an  ordinary  com  pals,  that 
lb  this  circle  might  reft.on  a  pin  in  its  centre,  and  be.  at  full 
liberty  to  turn  round,  whilft  its  centre  was  fixed  ^  this  done»  he 
gave  the  magoctical  touch  to  this  fteel  ring,  by  applying, 
mdit^ercntly,  to  a  point  thereof^  one  of  the  poles  of  a  ffarong 
loadltonc,  and  the  other  pole  of  the  ftone  to  tne  oppofite  point, 
to  give  the  greater  virtue  to  the  ring,  then  he  ob 'crved,  that 
the  ring  was  iliungly  niagnetical,  and  that  the  point,  called 
the  louth  pole,  did  ically  turn  itielf  towards  inj  nor  h,  anJ 
after  ilveral  vibrations  ilop  there  3  and  that  it  liad  aiio  the 
iame  inclination  towards  tnc  pole,  which  is  found  in  needles 
after  they  have  been  touched  3  laftly,  he  fixed  upon  the  ring  a 
imall  Tlour  de  lis  of  brais,  in  the  north  point,  afrer  having  iirft 
well  fettled  the  ring:  In  order  to  difcover,  whether  a  Heel 
ring  had  the  fame  cflcc^  as  a  "Tprnlli^  he  macie  the  following 
experiment  J  having  touched  a  lleei  ring,  and  laid  it  on  paper, 
he  firewcd  the  filings  of  fteel  upon  it,  and  then  gently  lhaking 
the  paper,  he  obfcrved,  that  the  dire£i:ion  of  the  magnerical 
matter  pafled  diredUy  crois  the  ring  from  one  pole  to  the  other» 
flnd  that  there  were  two  Vertices  on  the  fides,  as  is  obferved  in 
the  TerreUa^  which  fcems  very  furprifing^  for  according  to  the 
common  hypothefis  of  the  magnet,  the  magnerical  virtue, 
palling  more  calily  in  the  fteel  than  in  the  air,  fliould  run  on 
both  fides  of  the  pole  round  the  ring,  and  only  form  a  pole 
oppofite  to  the  firft;  but  he  was  further  confirmed  in  this  om- 
nion,  by  apply  ing  a  flat  and  pointed  piece  of  iron,  like  tnc 
blade  of  a  knife  to  a  loadftone,  fo  as  that  the  point  of  the 
iron  reached  beyond  the  ftone  j  atid  havinff  afterwards  pre- 
fentcd  this  point  to  the  magnetical  ring,  he  obferved,  that 
<^!uilrent  points  of  the  ring  did  apply  themlclvcs  to  the  point  of 
ihe  iron,  according  as  the  ftveral  points  thereof  h  il!  been 
;ippiied  to  the  ilone,  w  hich  happens  not  in  the  niugneiiCal 
needle;  for  that  always  prelents  one  of  its  ends  to  the  point  of 
the*  iron,  being  not  difpoied,  by  reafon  of  irs  length,  to  receive 
the  magnetical  effluvia  in  all  the  parts  thereof,  analogous  to 
thole  of  the  ftorc  :  It  mult  only  be  noted,  that  in  an  irregular 
ftone,  the nia^^netical  virtue  appears  ftronger  towards  the  angles 
than  in  the  other  parts,  which  may  caule  fonie  irregularity  m 
this  experiment,  if  it  be  tried  with  a  ftone  that  is  very  uneven: 
Thefe  experiments  gave  the  hint  of  making  another,  by  touch- 
ing two  iemicircles  of  fteel  ^  having  joined,  the  two  ends, 
touched  by  the  Ikme  poles,  he  obferved  by  the  ftee]  duft  the 
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fame  effc6l  as  in  the  nag;  but  having  joined  the  cndc,  diffe- 
rently touched,  he  found,  that  immcdiatejy  the  two  hult  rings 
run  together,  and  ftuck  to  each  other  ;  and  by  the  itccl  duft 
jftrcwcdon  paper,  he  obTerved,  that  there  were  four  Vortices^ 
one  in  the  middle  of  each  fetnicirclc,  and  one  at  each  of  the 
places,  where  they  were  joined,  and  that  the  two  latter  were 
lefs  than  the  others,  and  much  flronger^  he  like  wife  obferved, 
that  there  were  four  poles,  each  of  which  was  within  a  Vortesy 
and  that  each  retained  in  it«  femicirde  the  virtue  of  the  ends  of 
*  the  half  rings  1  He  attempted  to  make  a  ring  of  a  ftreight  lltrel 
wire»  after  having  touched  it  ^  but  he  found^  that  it  had  cjuite 
loft  its  virtue,  which  cannot  bie  attributed  to  the  joining  of  the 
pokfyfioce  they  ought  to  cohere  together,  according  to  the  other, 
experiments  which  have  b^en  made,  but  only  to  this,  thatit 
hath  been  already  noted,  that  when  a  siagnetical  Firgula  ia  a 
little  bent,  it  lofea  its  virtue,  which  cannot  happen,  but  from 
the  alteration  of  the  pores  of  the  Heel:  He  farther  remarked, 
that  a  ring  of  fteel,  having  been  toached,  does  for  a  long  time 
retain  its  virtae,  altho*  it  bespat  in  a  pofitidn  contrary  to  its 
poles ^  and  this  experiment  is  confirmed  by  another  much 
more  confiderable,  which  is,  that  a  ring  of  fteel,  being  touched  ^ 
with  a  Ih  cn^  la  add  one,  cannot  without  difficultv  receive  a  con- 
trary  touch  from  a  magnet,  weaker  than  the  Lril^  but:  that 
in  time,  by  little  and  little,  it  refunics  former  virtue;  jull: 
as  we  fee  mainrnets  do,  which,  being  applied  to  another  itonc, 
by  the  poles  of  the  fame  denomination,  lofe  their  firft  virtue, 
and  afTame  a  contrary,  which  they  afterwards  lofe  by  dcG^rees* 
to  re-aiiun>e  their  former :  After  M.  de  la  Hire  had  prelented 
this  new  fy/lcm  to  the  academy,  foine  experiments  were  made 
upon  a  'Tcrrclln  nf  much  the  fame  di  ameter  with  his,  but 
whofc  poles  were  not  diametrically  oppohic;  and  upon  a  half 
globe,  much  bigger  than  the  TfeTr^r//.^;  but  there  was  no  con- 
fiderable difTcrenec  or  alteration  of  poles  obfcrvcd. 

The  circular  needles  may  be  touched  a-new,  in  this  mrinner ; 
apply  the  poles  of  the  ftone  to  the  ring,  and  the  ring,  which  , 
is  liilpended  upon  its  pivot,  will  turn  in  fuch  a  manner,  as  that 
the  point  anfwering  to  the  virtual  pole  of  the  flone,  which  is 
Applied  to  ir,  will  come  <is  near  it  as  poffihlc  j  in{bm«ch,  that 
without  touching  each  other,  the  ring  will  not  f^.il  to  receive 
aftrongmagneticatattradionj  the  faine  may  be  dor^  at  the 
oppofite  pomt. 

This  account  having  been  read  before  the  Royal  Society,  k 
was  ordered,  that  the  Terrelhft  in  their  repofitory,  fliould  be 
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examined;  and  it  was  found,  that  the  points,  marked  thereoil 
with  croffcs,  were,  as  near  as  coukl  be  difcerned,  the  true 
poles  of  the  A"one,  notwithflandmg  that  the  variation  had 
changet^  nt  Londojt  full  4°  fince  the  Terrell  a  hid  been  in  the 
Society's  cuftody  ;  and  had  there  been  a  change  m  the  poles  of 
the  loadftone  analogous  thereto,  it  muft  needs  have  been  per- 
ceived in  thisj  whole  diameter  is  about  4  i  inchc«:  However, 
to  put  this  matter  out  of  difpute,  care  was  taken  to  find  oat 
exa£UV)  and  mark  the  poles  of  the  Society's  great  loadftone, 
the  Ipnere  of  whofe  admty  is  above  9  fi>ot  radius,  and  whofe 
poles  are  19  inches  afonder  ^  whereby^  if  this  tranflation  of  the 
poles  be  real,  it  cannot  fail  of  being  made  very  ienfible  here- 
after: In  the  mean  time,  fome  of  the  company,  well  i]dlled 
in  magnetics,  were  of  opinion,  that  fuch  a  circular  needle 
would  librate  on  its  centre,  fi>  as  to  refbefl  the  ma^ietical 
meridian,  with  the  points  that  had  at  firft  received  the  touch, 
rather  than  that  die  ring,  remaning  immoveable,  the  din^ive 
virtue  fhould  be  transferred  therein  from  place  to  place,  either 
by  length  of  time,  or  by  tranfporting  this  compafs  into  thofc 
parts,  where  the  variation  of  the  needle  is  conliderably 
aiiicrent. 

Of  a  burning  Concave  in  Germany.    Phil.  Tranfl  N*^  x88* 

p.  552. 

Til  E  ourcr  circle  of  this  cor.cave  burning  Speculum^  which 
was  made  nt  Lvfare^  was  nearly  Leiffic  ells  m  dia- 
meter, exceeding  the  gre  ir  one  at  ^aris  by  f  of  fuch  aneil; 
it  was  made  of  a  copper  plate,  fcarcc  twice  as  thick  as  the  back 
of  an  ordinary  knife :  The  force  of  this  Speculum  was  incredi- 
ble; for,  I.  A  piece  of  wood  put  into  the  Focus  f  which  was 
%  ells  off)  flamed  in  a  moment,  io  that  a  freOi  wind  could 
hardly  put  it  out.  2.  Water,  applied  in  in  earthen  veffel, 
.prefently  boil<:d^  and  the  veflel  held  there  for  (bmcL  time,  the 
water  evaporated  all  away*  9.  A  piece  of  tin,  or  lead, 
5  inches  thick,  as  foon  as  it  was  put  into  the  Focus^  mclrcd 
away  in  dropsy  and  held  there  a  little  time,  was  in  a  perfeA 
fluor,  fb  as  in  a  or  3  minutes  to  be  quite  pierced  thro*.  4.  A 
plate  of  ironror  fteel,  placed  in  the  FocaSt  was  immediately 
feen  to  be  red  hot  on  the  back-fide,  and  foon  after  a  hole  was 
burnt  thro%  5.  Copper,  fiiver,  and  the  like,  applied  to  the 
FocuSi  were  melted,  and  which  was  tried  with  feveral  forts  of 
coin,  amongfl  the  reft,  with  a  Rix-doUar*  and  the  (ame  thing 
happened  to  it  in  5  or  ^  minutes,  as  to  the  aforeiaid  iron  plate. 

6.  1'hings 
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6.  Things  not  apt  to  melt,  as  ftooes,  brick,  and  the  like,  foon 
became  red  hBc  like  iron.  7.  Slate  at  firft  became  red  hot,  and 
in  a  few  minutes  was  tnrned  into  a  fine  fort  of  black  glafsf 
which,  taken  in  die  tongs,  and  drawn  out,  would  run  inta 
glaft  direads.  8*  Tiles,  which  had  undergone  the  intenieft 
degree  of  beat,  were  in  a  little  time  melted  down  into  a  yellow 
gla(s.  9*  Poriherds,  not  only  well  burnt  at  firft,  butma<^h 
ufed  in  the  fire,  were  turped  into  a  blackilh  yellow  glafs. 

10.  Pumice-ftone  was  melted  into  a  white  tranlbarcnt  glafs. 

11.  A  piece  of  a  very  ftrong  crucible,  put  into  tne  Focus ^  in 
8  minutes,  was  melted  down  into  glals.  12.  Bones  were 
turned  into  a  kind  of  opake  glafs,  and  a  clod  of  earth  into  a 
yellow  or  grcenifh  glafs :  Thefe  experiments  were  made  in 
u4ug!/ft  and  September^  when  the  fun  had  not  the  fame  force,  as 
when  he  is  about  the  fummer  Iblflice :  The  rays  of  the  full 
moon  concentred  by  this  Speculum^  did  not  produce  any  degree 
of  heat,  tho'  the  light  was  not  a  little  encrcaled. 

Dr.  Hook  was  of  opinion,  that  a  Speculum  might  be  made  of 
fevcral  feet  in  diameter  5  for  afmall  piece,  being  hammered  out 
of  a  copper  plate,  and  tinned  over  with  a  mixture  of  tin,  lead, 
^nd  tvn-glais,  which  is  found  to  bear  a  very  good  polifh :  Such 
9k  Speculum.might  be  of  ^reat  ufe  in  perfecting  the  art  of  pailes, 
4>r  factitious  jewels,  which  require  tne  inf^nleft  degree  of  heat> 
|fo  bring  them  to  an  exaft  mixtpri^. 

yi«  Eftimate  of  the  Quantity  ©/"Vapours  raifed  by  the  Sun  5  by 
Mr.  iidm.  HJilcy.  PhiL  Tranf.      189.  p.  166. 

WE  took  a  pan  of  water  f  (alted  tu  thfe  fame  degjree  with 
common  lea  wateri  by  me  folutidn  of  about  a  fortieth 
part  of  fiik)  about  4  inches  deep,  and  7  inches  in  diameter, 
ta  which  was  placed  a  thermometer;  and  by  means  of  a  pan 
of  coals,  the  water  was  brought  to  the  I'ame  degree  of  heat 
wirh  that  of  the  air  in  our  hotteffc  fummers,  which  was  nicely 
/hewn  by  the  thermometer:  This  done,  the  pan  of  water, 
with  the  thermometer  in  it,  was  affixed  to  one  end  of  the  beam 
of  the  fcales,  and  exactly  counterpoifed ;  and  by  the  applica- 
tion or  removal  of  the  pan  of  coals,  it  was  found  very  cafy  to 
keep  the  water  in  the  fame  degree  of  heat  prccil'ely  ^  and  pro- 
cccaing  thus,  the  weight  of  the  water  was  obferved  fendbly  to 
decreale  ^  and  at  the  end  of  two  hours,  there  wanted  {  an  ounce 
jTro)',  all  but  7  grains,  or  235  grains  of  water,  which,  in  that 
time,  had  gone  offin  vapour  5  tho'  one  could  hardly  perceive 
it  fmoke,  and  the  water  was  not  feniibly  wai^ga :  This  quantity 
Vol.  II.  N  n  a  'in 
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in  lb  Ihor^  %  time  fccmcd  very  confukrable,  being  little  lels  i 
than  6  ounce*  in  24  hours,  from  ib  fnuU  a  li^ce  as  a  circle 
of  S Inches  diameter:  To  reduce  this  experiment  to  an  eauft 
Calculus^  and  determine  the  tbickneis  of  the  film  of  watcr»  itkat 
had  lb  evaporated,  Mr.  Halley  afiUmcd  the  earpeiitnenr  alledg- 
cd  by  Dr.  Hdiv.  ^Bernard,  to  have  been  maae  in  dMS  ikf&pi 
Society;  viTii,  that  the  cubic  foot  BngHp^X.  water,  wei^ 
exafUy  7^  pounds  7m  3  this,  divided  by  S7a8,  die  number 
inehes  in  a  foot,  will  give  253}  grains,  or  f  an  ooace^iai 
grains  for  the  weight  of  a  cubic  inch  of  water ;  whceofere,  the 
weight  of  %%%  grains  is  fV^,  or,  3^  parlft^ 38  of  ja  cubic  inch 
of  water :  Now  the  area  of  the  circle,  whcfe  diameter  is  7  f« 
inches,  is  49  fquare  inches  ^  by  which,  dividing  the  quantity 
of  water  evaporated,  viz-      of  an  inch,  the  quotient  Tiiif 
orf?)  fliews  that  the  thickneft  of  the  water  evaporated  was 
the  5  5d  part  of  an  inch  5  but  we  will  luppole  it  only  the  ^oth 
part  for  the  facility  of  calculation  5  if  therefore  water,  as  warm 
as  the  air  in  fuminer,  exhales  the  thicknefs  of  a  doth  part  of 
an  inch,  from  its  furface,  in  two  hours  5  in  12  hours,  it  will 
exhale      of  an  inch  5  which  quantity  will  be  found  abundant- 
ly  fufficient  to  ferve  for  all  the  rains,  fprings,  and  dews 5  and 
account  for  the  Caff  tan  Seas  being  always  at  a  ftand,  neither 
wafting  nor  overflowing  ^  as  likewiie  for  the  current  (aid  to  fot 
always  in,  at  the  ftreights  of  Gibraltar^  tho*  thefe  Mgdiietnh 
fiean  feas  receive  fo  many,  and  fo  cpnfiderable  rivers. 

In  order  to  eftimate  the  quantity  of  water  rifing  in  vapours 
out  of  the  iea,  we  ought  to  confider  it  only  for  the  time  the  fuo 
is  up  5  becaufe  the  dews  returnii^  in  the  night  as  much,  if  not 
more  vapours  than  are  then  emitted  $  a^d  in  fummer,  thedays 
being  longer  than  12  hours,  this  iBJxefs^is  belaooed  by 
weaEer  aSion  of  the  Ian,  efpeciaUy  when  rifing  beibre  tbe  wa- 
ter is  warmed  $  fo  that  it  may  not  b$  an  improbbk  coiyeQare, 
if  VMB  allow  H  of  an  inch  of  the  furfa.ce  of  the  fea  toberailedki 
a  day  by  vapours:  Upon  this  fuppofition,  every  10  fquare 
inches  of  th^  furface  of  the  water  yield,  in  vapours  a  day,  a 
cubic  inch  of  water;  and  each  fquare  foot,  f  a  wine  pint; 
every  fpacc  ot  4  toot  Iquarc,  a  gallon;  a  mile  fquare,  6'9  14 
tons,  a  iquarc  degree,  fuppofe  of  69  Engliffj  miles,  will  eva- 
porate 33  nuliions  of  tons  5  and  if  the  Meaiterranean  be  efli- 
mated  at  40  degrees  long,  and  4  broad,  allowances  being 
made  for  the  places,  where  it  is  broader,  by  thofe  where  it  is 
narrower,  there  will  be  i(Jofquaj:e  degrees  of  water;  and  con- 
fe^uentjy  the  whole  #f<^/V^/-r4»«e(l»,  i»uft  ^ein  vapour  in  a 
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s  Ullfkiiner's  day,  at  leaft  52S0  millioiuiof  tonsf  andtbisquan- 
Iky  of  vaponr,  dio*  very  ereat,  is  as  little  as  can  be  concluded 
frooi  the  experiment  proaaced  5  and  yet  there  remains  another 
cinife»  which  cannot  ht  reduced  to  the  rule,  vlz>  the  winds» 
ivheivby  die  ibr&ceof  the  water  is  exhaled  fomcwhat  {after  . 
than  it  can  be  by  the  heat  of  the  fun  ^  as  is  woll  known  to. 
thofe  who  have  confidered  thofe  dtying  winds  which  fomc times 
blow,  . 

The  Mediterrafiean  receives  thefe  confiderablc  rivers;  viz* 
the  Iberus,  Rhone^  "Tibery  "Po,  iDanuhey  Niefter.,  Soryfiheries^ 
Ae  ^anai  s  and  the  Niky  all  the  reft  being  of  no  great  note, 
and  their  quantity  of  water  inconfiderabfe :  Let  us  fuppofe 
each  of  thef^  nine  rivers  to  bring  down  ren  times  as  much  water 
as  the  Thames:  To  calculate  the  water  of  the  'Thames,  Mr. 
Hdlley  affumes  that  at  Kingfton  bridge,  where  rhe  flood  never 
reaches,  and  the  water  always  runs  down  -  the  breadth  of  the 
channel  is  100  yards,  and  its  depth  three  j  hence  the  profile  of 
the  water  indiis  place  is  ^oofbuare  yards;  diis  multiplied  by 
48  miles^  (which  the  water  is  (uppofed  to  run  in  24  hours,  at 
riie  rate  of  twc^  miles  an  hour)  or  84480  vatds,  gives  253  44.000  » 
cubic  yards  of  witter  to  be  difcharged  every  day^  that  is» 
ao^oooot)  tons  a  day :  Now,  if  each  of  the  afbrefaid  nine  rivers 
TieM  ten  times  as  much  water  as  the  ^tdmes  doth,  it  will 
Rillow,  that  each  of  them  yields  but  203  millions  of  tons  a 
^  day,  and  the  whole  nine,  but  iSist?  millions  of  tons  in  aday  ^ 
^  Wfaidi  it  bat  litde  more  than  ^  of  what  is  proved  to  be 
i^ifed  in  vapour  out  of  die  Msdterranean  in  twelve  hours 
time. 

fif  tie  Hjumter  of  Roots    Cubic  and  Biquadratic  Equations, 
their  Limits  ani  Signs,^  hy  Mr.  £dm.  Halley.  PhiL 
Tranf  K''^  i^.  p.         Tranflateifnm  the  Latin. 

IT  is  plain,  that  both  in  cubic  and  biquadratic  equations,  the 
roots  may  be  expounded  by  perpendiculars  let  fall  upon 
the  axis,  or  given  diameter  of  the  given  parabola,  from  the 
interfe^tions  of  that  curve  with  the  circle  •  and  fince  a  circle, 
cutting  a  paraboLi,  mud  necelTarily  interfcLl  it  either  in  four, 
or  in  two  points,  it  is  manifcd,  that  in  biquadratics  there  ^ 
always  are,  either  two  or  iour  true  roots,  affirmative  or  nega- 
tive 3  asaUb,  if  the  circle  happen  to  touch  it,  in  which  caie, 
the  equality  of  two  roots  of  the  fame  fign  is  concluded:  But  in 
cubic  eauations,  becaufe  one  of  the  interle&ions  is  required  for  * 
die  conuruQion,  therefore  ^ther  only  one,  or  the  three  remaining 
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roots  denote  one  or  three,  as  in  the  cafe  of  contafl^  whence  ft 
appears,  that  there  are  found  two  equal  roots,  and  that  the 
jjrobleni,  from  whence  the  equation  refults,  is  really  plane: 
rhcrcfore,  all  cubic  equations,  however  adfe6^cd^  are  expli- 
cable either  by  nne,  or  by  three  roots,  and  which  are  always 
poiiible,  if  we  admit  negative  roots  for  true  ones:  So  biqunr 
dratics,  whofc  iaft  term  r  is  affefled  with  the  fign  — ,  aie 
explicable  by  two  or  four^  but  if  it  be  -t"  f  in  the  equation, 
and  it  be  fo  great,  that  VGl)*      ar,  Fig.  8.  Plate  XIL 
y      be  lefs  than  that  the  circle  deicrtbed  with  that  radian*  and  par 
the  centre      can  touch  the^raboia  in  any  point;  the  gi?eo 
eotiarion  is  altogether  impofliblei  nor  is  it  explicabk  by  any 
affirmative  or  negative  «oot  5  but  of  this,  more  oereaften 
'      Now,  fince  there  is  fo  great  a  diflference  between  the  cafta  ' 
of  cubic  and  biquadratic  equations,  that  they  cannot  be  cotn- 
prifed  together  ;  we  /hall  firft  treat  of  cubics,  and  then  of  the 
•   others  :  Cubic  equations  arc:  conftruwlcd  by  an  infinite  number 
of  circles  in  a  given  parabola^  but  biquadratics,  by  one  only^ 
atleafl,  by  thcfe  methods^  and  that  becaufe,  putting  25  — 
or  any  other  indeterminate  equal  to  nothing,  a  cubic  equation 
is  reduced  to  a  biquadratic,  having  the  fame  roots  wuh  the 
cubicj  and  befidcs,  another  equal  to^^  whence  it  is,  that  a 
cubic  equation  may  be  conlii  uf^cd  by  as  many  diiJercnt  cir- 
cles, as  you  can  iinapine  quantities,  e,  that  is  an  infinite  num- 
ber 5  and  of  all  thclc  conftruftions,  the  eaficft  is  that  which 
Mr.  HaUey  save  towards  the  end  of  his  preceeding  diicourfe  on 
the  conftrufiion  of  cubic  and  biquadratic  equations^  yet  the 
following  is  nothing  inferior  thereto^  which  feems  better 
accommodated  to  the  defign  of  determining  the  nnmber  of 
roots  and  their  limits,  and  which  arifi^s  ft om  the  taking  away 
of  the  fecond  icrm,  by  putting  afte^  the  common  manner, 
x^z  -J-,  or,  —  ♦of  the  conefficient  of  the  fecond  term  5 
and  it  is  this:  The  parabola  AB  Y,  Fig.  10.  being  given,  whofe 
vertex  is  A,  axis  A£,  and  Zatus  Return     reduce  the  equa-« 
tion  to  the  ufual  form,  viz.  2 ap  z,  aaq*  =:  o;  then 4it 
the  difiance  of  i  ^  Jet  fi  K  be  drawn  parallel  to  the  axis^  to  the 
right  hand,  if  it  be  ^  b-^  other  wife  to  the  left,  meeting  the 
parabola  in  B;  and  let  the  indefinite  line  D  P  be  raifed  perpen- 
aicLilir  to  the  fuppofcd  line  A  B,  meeting  the  axis  in  from 
the  point  B,  Icriall  upon  the  axis  the  perpendicular  B  C,  and  let 
G  E  be  always  =  to  A  C, and  be  fet  off  towards  the  inferior  parts  5 
.  from  E,  fet  oiVE  H  ^  {p-^  upwards,  if  it  be  -f-^  in  the  equa- 
tion^ but  downwards,  if— and  from  thcpointH(or  E,  if the 
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-quantity  p  be  wanting}  kt  the  perpendicular  H Q  be  produced 
meeting  the  indefinite  line  DP  in  the  point       laflly,  in  the 
indefinite  line  H  Qj  let  OR  be  =  i     to  be  let  o£f  from  O  to 
the  right  hand,  if  it  be  —     but  to  the  left,  if  4~  ^  $  siiid  a 
circle,  defcribed  from  the  centre  R|  and  with  the  radius  R  A» 
will  cut  the  parabolfiin  lb  many  poiDts»  as  the  propofed  equa- 
tion hath  true  roots  3  and  they  will  be  the  perpendiculars  Z IC 
let  fall, from  the  interledlions  Y  to  the  line  BK  parallel  to  the 
axt8$  of  which  thofe«  to  the  right  hand  of  the  line  B|$L,  are 
a£Srmatm,  suid  tfaofe  to  the  Ieft»  negative:  The  advantage  of 
this  conftnifiion  coDfiih  in  thiS|  that  it  is  performed  by  a  circle 
pailiog  tbix>'  the^  vertex,  in  the  fiime  maoner^^  as  if  the  fecond 
term  were  wanting  $  and  therefi^re  to  determine  the  number  of 
roots,  it  is  lufficient  to  know  the  properties  of  the  Locui  or 
'  curve,  which  diftinguiihes  the  fpaccs,  wherein,  if  the  cemrc  of 
the  circle,  which  pafles  thro*  the  vertex  of  the  parabola,  be 
placed,  Its  circumference  wUl  intcrk6l  the  parabola,  either  in 
one  or  three  other  points  5  that  is,  to  define  the  nature  of  that 
curve,  on  which  the  centres  of  all  the  circles  paflincr  thro'  the 
vertex  and  then  touching  the  parabola  do  fall :  Now  that  Locus 
is  the  paraboloid,  which,  with  Dr.  WftUis  we  may  call  the  fe- 
micubical,  or  in  which,  the  cubes  of  the  ordinates  are  as  the 
fquarcsot  the  correfponding  ablcillesi  whofe  Latus  Re6ium  is 
^  of  the  Latus  Return  of  the  given  parabola,  and  its  vertex 
the  point  U  the  line  A  U  being  half  the  Latus  Re5ium  of  the 
fame  parabda^  that  is,  if  we  put  unity  for  the  Latus  ReSuiit^ 
of  the  given  parabola,  then  ^  7  of  the  cube  of  the  ordinate  will 
be  equal  to  the  Iquare  of  the  abfcifsj  or  the  cube  of  f  UH^ 
r=:  the  fquare  of  H  R,  v$z>  if  K  be  the  centre  of  the  .circle  tha|:^ 
pafies  thro'  the  vertex  of  the  parabola,  and  touches  the  fame 
afterwards:  Thia  is  that  curve,  which  .our  .countryman 
Mr.  Ikii  firlt  of  all  demonflrated  to  be  equal  to  a  given  right 
line  t  thia  curve  delcribed  on  both  fides  ot  the  axis  of  the  pa- 
rabola»  as  UNL|  UPX,  comprehends  a  fpace,  in  which,  if 
the  centre  of  the  circle,  which  paflcs  thro*  the  vertex  A,  be 

fdaced,  it  will  cut  the  parabola  in  three  other  points;  but  the 
jpace*',  more  remote  from  the  axis,  afford  centres  for  circles, 
that  will  cut  the  parabola  butm  one  point  befides  the  vertex. 

1  hefe  things  being  well  undcrliood,  we  /hall  now  proceed 
to  deternune  the  number  of  the  roots;  and  firit  of  all,  let  the 
fecond  term  be  wanting,  and  let  the  Latus  Return  be  i,  or 
A  U  =  i  J  in  the  conflrnflion  UHis=:  1      HR  —  r.f; 

zad  £ncei  if  it  be  -~p  ^  ia  the  equation,  i  ^  is  to  be  fet  ofF 

from 


Digitized 


470  MEMOIRS  of  the 

from  U  towadl^  the  upper  ptm>  Ac  ccnttc  of  the  circle  ft 
W9fs  without  thc^pace  L  U  A,  >nd  theiefbre  ekpUcable  by  on^ 
only  root,  which  is  affirmative,  if  it  be  —  ^,  negative,  if  a  ^ 
which  roots  are  inTelh|ated  by  Cardan*^  rule  §  bac  it  be 
then  UH=::|'^i»  fet  off  towarda  the  lower  Mtts ;  and 
it  is  poffible  that  H  R  may  fall  between  the  axis  an«  the  curre 
UXorUL^  if  the  cube  of  fURi  or  of  I'^begieaier 
than  the  %aare  of  i  pr  ij  ht  gveafler  Aanf  5  iii- 
which  cafe  there  are  three  rooca^  two  negacive,  if  if  be  — 
and  one  affirmative  equal  to  the  {bm  of  the  others  ^  but  if  it  be 

^,  then  there  arc  two  affirmative  and  one  negative  I'oot; 
but  if  ^'7  ffP  ^^^^  4      »  then  there  is  but  one  root, 

affirmative,  if  it  be  —  negative  if  ^ :  Now  let  all  rfie 
terras  be  complcat,  and  firft  let  there  be  propofed  as  an  ex- 
ample, this  equation,  —  i^z^  ^fz  —  <f=o,  for  which 
Fig.  10.  fervesj  in  the  conftruftion  of  this,  BCrzif  ^,  UGr 
AC  =f8^^,  UE=#^*,  UH=:^i^^  — ff,  GH 

A  —  i/?,  or  t/>  — '  "  ^/^5  hence  HO  =  i^,  F  ^  | 
or  hp  —  *7  and  HR,  or  the  diHance  of  the  centre  R  of 
the  circle  from  the  axis,  is  always  the  dii&rcnce  of  ^  bf  and 
f ,  f  ;  which  if  they  are  equal,  then  the  centre  falls  ia 
the  axis 5  it  f  bp  he  greater  than  if  ^3  ^f*  i  f »  then  it  falls  oa 
the  left  of  the  axis,  if  left,  on  the  right:  If  therefore  the 
fquare  roct  ot  ^ddd  of  die  cube  of  f  U  H,  that  is,  of  ^kb 
—  irp,  noting  it  be  greater  than  H  K»  that  is,  the  dtftrence 
between  f  7  P  +  f  <^  and  f  hp ;  the  ceatre  R  is  found  widiin 
the  ^aee  NPU,  circamicribed  by  the  parabolmds  UPX, 
UNLi  and  die  indefinite  ri^tline  DMP;  and  therefim  the 
circle  will  cat  the  parabola  in  three  points  Y,  Y,  Y,  pofited.ott 
the  rigjht  of  die  lines  BK,  and  6>  the  equation^hath  tftree  affir- 
mative roots;  but  the  centre  being  withont  thisfpaceMUP, 
it  is  explicable  by  one  only  affirmative  root :  Here  we  are  to 
obferve  by  the  bye,  that  the  right  line  DP  touches  the  para- 
boloid U  P  X  in  the  point  P,  E  P  being  77  j  but  cuts  the 
other  paraboloid  U  N  L  in  the  point  N ;  To  that  letting  fall  NF 
perpendicular  to  the  axis,  U  F  is  |:  of  E  U,  or  ij^l?  and  N  F 
of  To8^^;  UW,  which,  from  the  point  U  being  raifed 
perpendicular  to  the  axis,  meets  the  line  D  P  in  W,  is  =  '4. 
^^or|EP:  Hence  we  may  fafely  conclude,  that  if  in  the 
equation,  cither^  be  grcatc-  tban  ^  Ir  ^  or  be  greater  than  ir 
b^y  that  there  will  be  found  but  one  root,  and  that  an  affirma- 
tive one ;  Cartes\  rule  then,  page  7c.  Edit,  jimfterd. 
fails,  in  which  he  determines  that  there  are  always  aa  manf 
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4rai^  4EO0li»  as  there  lure  changes  of  tl»  ^os  -f^  atid  —  in  the 
^uation  the*  Scbooten  in  liis  commemanes  would  excufe  tiiis 
miilake;  for  many  more  equations  of  the  preceeding  form 
with  three  changes  of  figns  may  be  devifed^  whicli  have  rather  ' 
MO  than  diree  foots  1  aUb  ¥rop*  5.  S€6i,  5.  of  our  countryman 
JbmVs  jirs  AmOytica,  asalfo^ro^,  18.  of  FiWs  Numer. 
^ateft.  Refoh  is  -bavdly  found  ^  fioce  from  the  limitations  they 
hftve  thcfe  iet  down,  that  miift^  aeree  to  the  whole  parallelo- 
PIU^^  wUch  we  have  jnft  now  proved  to  agree  only 
^o  *the  fpace  N  U  P  alone,  that  is,  to  amurd  a  centre  for  the 
circle  interfering  the  parabola  in  three  other  points  befides  the 
vertex ;  but  the  quantity  or  the  laft  term  (b  and  p  given,  fo 
that  /)  be  lels  than  \  )  is  accurately  limited  from  the  pre- 
ceeding equation  ^' ddd—  v^'  "t^l  w  ^hp-^  viz.  when 
the  circle  touches  the  parabola;  therefore  \q  fhould  be  lefs 
than  i  hp  —  -^7  b'^  +  ^ ,  but  if  p  be  greater  than  jbby  alio 
f  f  fhould  be  greater  than  |-  hp  ^  b^  \^ d^\  that  the 
centre  may  not  fail  in  the  little  ipace  N  U  W  ;  and  under  thefc 
conditions  the  equation  will  always  be  explicable  by  three  roots, 
otbei^wife  but  by  one  ^  hut  whetner  there  be  three  or  one,  they 
are  always  affirmative,  becaufc  of  the  pofition  of  the  centre  R.  ' 
to  the  right  hand  of  the  line  DP:  And  this  is  the  mod  difii* 
cult  cafe  5  (b  that  fiidi,  as  underftand  what  has  been  iaid  above 
will  eafily  comprehend  what  fidlowss  Now  let  the  equation  ^ 
—  q  =  o  be  ^ven^  in  this  cafe,  that  there'  * 

may  be  three  roots  had,  the  centre  of  4he  circle  fhould  be 
found  ftmewhere  within  the  fpace  PN  ^  terminated  by  the 
right  lines  PN,  P-A,  and  the  curve  of  the  paraboloid  Na^ 
wnerefere,  fince  £  F  nr=i  ^hb^  p  fhould  be  kft  than  \bbi 
fMMir  to  determine  the  quantity  f ,  d  being  =  ^  ^  i  />  as  be* 
lore 5  +  2^  b^  -^fbp  fhould  be  always  greater  than  j 
that  fo  the  centre  of  the  circle  may  be  pofitcd  in  the  foremen- 
tioned  fpace  P  N  A ;  which  when  it  is  fo,  fuch  an  ecjuation 
hath  two  adirmative  roots,  and  one  negative^  but  n  p  be 
greater  than  i  bb^  ox  \  q  greater  than  +  27  — i  ^Pt 
It  is  explicable  but  by  one,  and  that  a  negative  root;  Now  let 
the  equation  — bz^  — pz  — f  —  o  be  propofedj  that 
this  equation  may  have  three  roots,  the  centre  of  the  circle 
mull  be  found  fomewhere  in  the  indefinite  fpace  between  the 
right  line  D  P  D  and  the  curve  of  the  paraboloid  P  X  -  the 

^  quanMty  f  is  not  here  liable  to  limitations  ^  but  j  q  Ihould 
always  be  lefs  than  ^  d^  — ij  b*  — f  hp^  fuppofiog  d  to 
\K^ibk*^ifi  by  this  means  diere  arc  given  |  wo  negative 

rooti. 
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rooti,  and  on^  affirmative ;  but  otherwifc,  if  1  f  t>c  greater 
than  \/  ^i?  —  a  i^pi  tiie  cquaaun  is  explicable  by  one 
only  affirmative  root :  fourthly,  let  the  equation  - — ^2/* 

fZ-j^^^Oihc  propoled,  which  hath  two  aiiirmativc 
roots  and  one  negative,  it  the  centre  of  the  xircle  be  found  in 
the  indefinite  ipace  between  the  right  lines  Pa,  PD,  and  the 
curve  of  the  paraboloid  aLj  that  is,  (  puttingr  d  —  ^bb 
+  ypjiti7  beieis  than  ^/ d^  -{-tybhb  -j-^bp;  but  if 
f  ^7  be  greater  than  this  quantity,  there  is  but  one  negative 
root:  But  the  four  remaining  equations,  in  which  ue  have 
-p  do  not  ditfer  from  theie  that  have  been  mentioned  aU 
ready,  as  to  the  limitation  of  the  number  of  the  roors,  if  the 
£^n  of  the  lail  term  be  changed,  retaining  the  &fgk  of  the, 
.third  term  ^  but  then  the  root«  that  were  affirmative  in  the 
former  will  be  negative  here»  and  contrariwife:  Thus  in  thp 
equation  Sb^  —  pz  —  q  =  o,  the  affirmative  rootn 

were  either  one  or  three  j  but  in  this  equation     ^  hz^  ^ 

f  rr  there  is  either  one  or  three  negative  roots  under  die 
.  fan^e  conditions,  but  no  affirmative  root  at  all  ^  &  al&  in  th<^ 
equation  z^  +  bz*  ^  fz  —  f  =  o,  thjere  are  two  negative 
and  one  affirmative  root,  if  :^  be  lets  than  i^hf  and  I  ^  be  ki^ 
than  Vrf*  +  a7^*— 1^/^?  jttft  ^«  in  Ac  equation  j^j  — 
4-  ^  2>  -p  ^  =  o,  there  were  two  affirmative  and  one  negative,  ^ 
root  5  but and  ^  exceeding  thofc  prefcribed  meafures,  there 
is  only  one  affirmative  root  in  this  latter,  which  in  the  former 
was  negative:  After  the  fame  manner,  in  the  equation 
bz*  — p  2j  if  o,  either  there  are  two  affirmative  and  one 
negative  root,  or  one  negative  only :  Lailly,  ior  the  fame  rea- 
fcn  in  the  equation  -j^  bz^"  —  pz  —  q  —  o,  there  are  two 
negative  ancf  one  affirmative  root,  or  one  affirmative  only  5  for 
which,  in  the  equation  z^  —  bz'"  —  pz~^  b^.  o,  there  were 
two  affirmative  and  one  ner^ative  root,  or  one  negative  only  5 
VIZ'  as  f  f  is  either  greater  or  Icfs  lefs  than  -v/a^?  +  I7  ^  ^ 
•^ibP:  If  the  third  term,  or  pZy  be  wanting,  the  centre  K 
docs  always  fall  in  the  line  I P  £  A  ^  wherefore,  if  it  be  ^ 
^  bz^.**  —  or » -j-f »  ^here  can  be  but  one 
root  affirmative,  if  it  be  ^3  negauve,  if  but  if  it  be 
z^  —  ^2>^.  *.-J-fi  or -f^  ^a>*. *.  —  ^,  there  may  be" 
two  affirmative  and  one  negative  root  in  the*  former,  or  one 
affirmative  and  two  negatives  in  the  latter,  the  centre  falling  in 
the  line  P  A  between  P  and  A,  that  is,  if  iq  be  lefs  than  \y 
^  ^  ^  for  if  it  be  greater,  there  can  be  but  one  negative  root 
in  the  former,  or  one  affirmative  in  the  latter. 

Hitherto 
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Hitherto  wc  have  fully  attained  to  the  number  of  roots  in 
cubic  equations,  it  remains  that  we  add  fomethin^  concerning 
the  quantity  of  the  roots  •  and  here  it  is  firft  of  all  to  be  noted, 
that  every  equation,  having  three  roots,  may  be  expLditioufly 
refolved  by  the  help  of  the  table  of  fines  ^  that  is,  by  the  triflTcc- 
tion  of  an  angle  j  vtz.  by  putting  V  f  —  or  ^4^^  =  the' 
radius  of  the  circle,  if  it  be  -j-^  in  the  equation,  or  |P  -  j-  f  /), 
"       5  «nd  the  angle  to  be  trifieaed,  which  may  have  its  fine 

in  the  table  of  uaw  this  angle  being 

Ibund,  the  fine  of  its  third  parr,  as  alio  the  Hne  of  the  third 
»part  of  its  complement  to  a  iemicircle,  and  their  fum  will  be 
given  from  the  table  of  fines;  and  thefc  fines  are  to  be  multi- 
plied into  the  radius  V  y      ~h  f     and  thus  will  be  obtained 
the  quantities  r,r,  J,  in  the  figure  3  the  fum,  or  di£&rcnce>  of 
which  and  1 1;,  as  the  cafe  recjuires,  will  give  the  true  roots  of 
the  equation:  All  thcfe  things  are  deduced  from  Cartes's 
difcpveries:  fiut  that  all  cafes  may  be  comprehended  with  as 
much  brevity  as  po^&ble  5  the  centre  R,  in  the  firft  formula  of 
equations,  &lling  in  the  fpace  UGP,  the  two  interfcfHons  T» 
y,  fell  between  A  and  B,  and  confequently  either  of  the  leflcr 
roots  is  leisthanf-^,  but  the  third  and  greater  always  exceed 
i*,  but  are  exceeded  by     But  if  the  centre  fall  in  the  fpjce 
GNU,  there  arc  two  greater , than  f^,  but  lefs  than  il?^,  but 
the  third  is  h  —  the  two  others,  and  conlcqaently  lefs  than 
;  but  ufing  the  limitation  of  the  quantity /7,  the  roors  ^r- 
incladed  in  narrower  bounds,  for  the  greareft  root  i*^  lefs  than 

—^p  +f^,  but  greater  than  y  — ~o  A-^hx 
but  when  ^Iplf  u  than  that  limit  becomes  v  f  ijp 
+  f  i» 5  the  mean  root  is  always  lefs  than  V  t  —  P  +  f  ^> 
but  greater  than  f  ^  —  V  9  ^*  —  i  py  but  the  leaft  root  never 
exceeds  this  limit,  but  vanilhes  with  the  quantity  q. 

In  the  fecond  formula,  according  to  the  prefcribed  laws, 
there  are  two  affirmative  and  one  negative  root;  and  the  cen- 
tre falling  in  the  fpace  GPE,  one  of  the  affirm.irive  is  greater 
and  the  other  lefs  than  ^,  but  ihc  greater  cloc.v  nor  exceed 
the  negative  cannot  be  greater  than  V-Ji^^  —  fz^v  and  it  is 
the  difiference  of  0  3.nd  o(  the  fum  of  rhc  nffirnMtivc  roors  r 
But  the  centre  being  poiitcd  in  the  fpace  IL  N  G  £1.  eirher  of 
the  affirmative  is  greater  than  f  ^,  but  lefs  than  Vi^^-ptt/^ 
but  the  negative  is  always  lefs  than  f     But  the  nearer  Jimttf, 
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from  the  quantity  f  being  given,  *w  V*>.^~PH- 
the  greateft  affif mative  root ;  Aan  which  it  is  always  leis, 

aiib  greater  than  ^^bb--i  +  i^i  yet  the  other  affirma- 
tive root,  which,  with  the  quantity  f,  is  diminiihed,  is  lew 
than  this  hmitj  but  the  negative  root  is  always  lefs  than 
^  ±^lf^±f  ^\b^  and  it  vanilhes,  when  the  quantity  ^ 

wanting.  ,  ^ 

•  In  the  third  formula,  there  are  two  negative  at^d  one  attir- 

mative  rootj  in  this  as  in  the  fourth,  the  roots  are  not  limited 

by  the  quantity  b^  but  the  affirmative  root  is  ever  Icfs  than 

VpFT^  +  i^.  yet  greater  th^  Vf"t"t^*  +  *^l 
and  the  grcatclt  of  the  negative  is  always  greater  than 

^^bh-f-^p  —  \b,  but  Icfs  than  TF+T^^  —  i  but 
the  lefler  of  the  negative  is  always  kilcncd  with  the  dimi- 
nilhcd  quantity  q. 

In  rhe  fourth  formula,  the  centre  falling  within  the  fpacc 
L^PD^  if  there  be  two  affirmative  and  one  negative  root, 
the  greateft  of  the  atbrmative  cannot  be  greater  than 
^  f-f-ibb  +  I  ^,  nor  lefs  than  v  $  3  ^  +  i  ^7  but 

the  leflfer  root  is  diminilhed  by  thcfe  limits^  the  quantity  q  be^ 
ing^ccrealed :  And  the  negative  root  is  left  than  V  ^bb^^f 
—        and  greater  than  ^ p-\-i:  b  b     \  b:  But  here  it  i« 
to  be  noted,  that  the  negative  roots  are  every  where  marked 
with  the  affirmative        bccaufe  thefe  are  the  affirmative  roofs 
of  thofc  four  equations,  wherem        is  found,  and  q  affcdcd 
with  the  contrary  fign,  as  was  hinted  above :  The  demonftra- 
tion  of  all  this  follows  from  hence,  that  wherever  the  centre^ 
R  of  the  circle  falls  on  the  curves  VPX  or  V  aL,  its  cir- 
cumference touches  the  parahola  m  a  point,  whofe  diilance 
from  the  axis  is      V  fi,  and  cuts  it  on  the  other  fide  of  the 
axis  at  the  diftanceof  2  V  ■§  VHj  but  \yhen  the  centre  falls 
on  the  line  D  P     one  of  the  roots  is  =  o,  and  confequently 
the  cubic  equation  is  reduced  to  a  quadratic^  or  to  z'^—bz-^r 
fi=zOf  wjiofe  roots  give  the  limits,  where  the  quantity  <7  va- 
nifhcs^  and  by  how  much  the  lefs  ^  become^^  by  fo  much  the 
nearer  the  roots  approach  to  thofe  limits:  The  equation  is  alfo 
a  quadratic,  when  the  centre  falls  in  the  axis;  that  is,  when 
fq=ifbf — ^7  b^  in  the  firft  formula  or  if  =  j-^       — f 
in  thefecond;  in  the  third  it  is  impoffiblei  but  in  the  fpurthy 
when  f  (7  m  f  ^  bbb  -^ibp',in  wtiich  cafe,  the  leffer  of  the 
affirmative  roots  is    ^,  and  the  greater  'sj  \  u  u  i  h-^ 

but  the  negative  V  ibb-^f  ~  i  ^ ;  In  the  iirft  formula ,  the 

roots 
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roots  are  j  K  and  i  ^  +  /i  5  but  in  the  fecond,  f  b 

and  ^\bh^  p  +  f  ^  areaflSrmativc.  but  Vt ^.^  — />T-** 
is  negative  :  And  this  may  fccm  fttfficient  tor  culMC  eqaationt^ 
hut  becaufc  of  the  excellent  ufc  of  tbe  method»  in  which,  by 
means  of  table  at  fines,  the  roots  of  thcfe  cqnatioiw  are 
founds  it  was  thought  proper  to  add  an  example  or  two,  by 
which  the  compendium  of  thai  prachce  may  appear:  Let  the 
«qu*tioq,       ^  a  oa^  4-47  9^  —  »B8t  =  G,  be  propofcd, 

double  V. 37 i         f ^^^^^     *^ -  ^ 

—       4-g4-OT--  or  — M-^  is  the  labular  Sine  of  tbe 

 of  v/9f  9tV9i  ■ 

angle,  that  is,  making  a  divifion  by  me»i»  of  the  l<«arithnMr, 
Log.  9.9z5i5<So,  to  which  anfwcrs  an  angle  of  j;-  15.  iif 'j 
the  third  part  of  this  is,  t9»  6'  .4"^  ^  .o(  tbe  complement, 
4.0°  5"'  i(J";  the  fines  give  the  logarithms  p.jupsj,  aad 
o.8i<f3ii,  which  multiplied  into  the  radius  ^/  37  i jtodaat 
■y  &  and  y  &,  log.  0.301050  =:  »,  and  log.  o.aoiojp  —  4.  but 
the  thud  Y  &  is  equal  to  their  lura,  or  6 ;  and  thcretore  the 
•roots  ate  13-4=9,  ^3  -  ^  =  and  i3+tf  =  i9,  of 
which  fevcral  quantities  the  abovemtntioncd  is  compoicd  j 
where  it  u  to  be  obferved,  that  th.  two  leffer  roots  do  not  ex- 
cecd**ori3,  becaufc  the  centre  K  in  the  conftrucliou  talis 
on  the  right  hand  rfthc  axis  j  that  is,  ^  i>,p  « iefs  than  l>\ 

FofanoAer  example,  let  x»  —  15**  — >*9>t  — 5^5  =  c be 

alio 


^  ^   J 

=  the  tabu'kr  fine  of  the  arch,  whole  Log.  is  9.  975/4t*. 
the  arch  itlelf  70"  14'  22"  5  the  third  part  of  it,  is  z  3  24  47  '  T, 
aid  of  the  complement,  is  56"  whofe  Log.  fines  are 

p.  599185,  and  9.  77,»75,  to  which  adding  ths  Log.  of  ^^405 

I  we  have  the  Lo^  a  5^^3089  =  ?^r,^'  =  ''t 

whofe  fnm  i«  =  io»  ffencc  we  conclude  that  20  —  |  *  "r  -  5  s 
equal  n>  tbe  affirmative  wot,  and  8  and  12  .  t^t  is 
S  and  7,  are  equal  to  the  negfttive  roots;  but  if 

been  the  a^t^ve  roott,  and  a,  the  negative:  As  tor  u,o 
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other  cubic  equations,  which  are  explicabk  by  ohe'root  otdyt 
they  are  to  be  retohcd  by  Carian*s  rules,  after  the  fecond  term 
is  taken  away*  nor  can  the  thing  be  done  with  lels  calcula- 
tion 5  but  if  this  root  be  defired  to  be  expreffisd  by  the 
quantities  q ,  in  the  firft  fermula  it  is,,  i  ^  -J-  or  ~  the 
fum  or  diflferencc  of  the  cubic  roots  of  

H-  I  ^  —  i^p(viz-  +,  if  T7  /'^  +T'7  be  greater  than  -^l^py 
othcrwife — )therumi  whenf^^  is  greater  than  thedifirerence 
whenlefs:  Andin  the  other  formula's,  the  root  does^al  way  sconfift 
of  the  iame  parts,  changing  the  figns  +  and  — ,as  will  be  cafily 
ieen  upon  trial:  But  thefe  roots  are  readily  enough  found  by 
means  of  the  logarithmetical  table  of  veried  fines^  viz,  if  theco* 
efficients  are  either  furds  or  fraflions,  and  the  roots  not  to  be  ex- 
prefled  in  numbers,  as  moft  commoDly  is  the  cafe :  Now  this  is 
therule^  in  the  firft  andfecondfbrmak*s,  if  fl^^  belefs  than 
let  f  ^  — ^tk  =  dy  and  putting  for  the  radius  the  di£ference 
between  i  p  and  ^  |  ^  (that  is,  H  R)  in  the  firft  fi>r* 
mula,  and  the  difference  between  i  \-\  q  and  j[j  in 
thefecond,  let  the  angle,  whofe  tangent  \^  d  *J  d,  be  found;, 
then  the  co-fine  of  this  angle  to  iis  vcricd  line,  £b  the  diffe- 
rence, which  is  taken  for  radius,  to  a  fourth  5  the  cube  root  of 
which  is  had  by  taking  -I  of  its  logarirhni ;  then  dividing -J  p  — 
i  bb  by  this  cube  root,  let  the  divifor  be  j'ubflradcd  from  the 
'  quotient,  the  remainder  will  be  the  quantity  the  luni  of 

this  remainder  and  b  will  be  the  root  fought,  if  the  centre  fall 
on  the  right  hand  of  the  axis  j  orherwifc  their  difference  will 
be  the  root;  but  if -J  bb  be  greater  than  niiking  HR  radius, 
let  d  V'  d,  or  the  diltance  of  the  par^j-boloid  from  the  axis,  be 
the  fine  of  fome  arch,  and  let  its  verfed  fine  be  multiplied  into 
the  radius,  or  ^  bp —  i?  b"^  Hh  i  ? »  taking  \  of  the  loga- 
rithm of  the  produ6l,  its  cube  root  will  be  obtained,  by  which 
let  \bb — \p  be  divided!  the  fum  of  the  quotient  and  divifor, 
after  the  fame  manner,  added  to  or  fubftracled  from  i  h 
give  the  root  fought :  And  the  like  holds  in  the  third  and  lo^irth 
formular,  except  that  1^  ^  bp  ^  \  q\i^X!C^\^  taken  for 

radius,  and  ^  b  b  -  j-  ^  p  into  \  ~  bb-f  -  i  py  or  d  dy  for  the 
iii:e;  but  tbcfc  rules  will  pof^Diy  be  better  undcrltood  by 

examples. 

Suppofc  the  cubic  equation  ^-^  —  172:.^  -7-  s4-^ —  550  ^  c, 
^aod  ice  the  root «  be  iought^  here  i  ifb  is  greater  than />,  but 

V  ,  ^  is 
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q  h  greater  than  the  cube  of  i  ^,  and  therefore  it  is  explicable 

by  one  affirmative  root  only :  Now       —  ~  i&  ^d.  and 


9 


is  to  be  taken  fi>r  the  fine,  to.  the  radius  +275 

27 


~  153,  that  is,  and  the  arch  anfwering  thereto  is  15°  3' 


27 


49^,  the  Log.  of  its  vericd  fine  is  i.^-i^Sz^iC  added  to  the  Log. 
of  the  radius  2.3op5pi3  makes  0.8457889,  the  third  part  of 
which  o.z<Si9z7^  is  the  Log*  of  the  cube  root  z*5>i394,  by 

127 

which,  as  a  diviibr,  dividing  ^        or  d^    the   quotient  is 

7.372815  the  fumof  the  quotient  and  divifbr,  encreaftd  by 
the  addition  of  f  ^,  is  the  toot  fought,  viz,  14  9534,  ^c. 

Having  thus  diipatched  cubic  equations,  let  us  proceed  to 
biquadratics ;  and  thefe  have  always  cither  none,  or  2,  or  4  true 
roots,  the  determination  ot  which  depends  partly  on  the  co-effi- 
cients, partly  on  the  iign  and  magnitude  of  the  ablhlute  number 
given:  In  the  conftru6iion  ot  the  equation  — bz,^  -\-f  7j^  — 
^12, -^r  —  o-  BD,  Fig.  11.  is  =  i/,  A  B  =  f 6^*,  BK:zif, 
or  T  the  parameter,  KC=:  2ABr=:^i^Z?,  KE=7/?/;'  —  fp, 
K^-^\  —  U^y  —  \f^^^-h<J'^'—\hp,  and  £G  — 
j.^  ^3  —  k^f  +  1*7;  which  done,  a  circle  from  the  centre  G 
with  the  radius  ^  GD*  —  r  will  interfe£l  the  parabola,  either 
in  none,  or  2,  or  4  points^  from  whence  perpendiculars  let  fall 
on  DH  will  give  ail  the  roots  z  5  but  that  they  may  be  4,  it  is 
evident  that  the  centre  of  the  circle  fhouid  be  found  fome  where 
within  a  Ipace,  from  any  point  of  whidi,  three  perpendiculars 
may  be  kt  fail  upon  the  curve  of  the  parabola  ^  and  alio  that 
the  radius  be  lefi  than  the  greateft  of  thofe  perpendiculars,  and 
greater  than  the  middle  one  5  but  if  die  centre  be  pofited  with- 
out this  fpace,  ib  that  there  cannot  but  one  perpendicular  be 
let  fall  upon  the  parabola,  and  the  radius  be  greater  than  it ; 
or  if  it  be  lefs  than  the  middle  one  of  the  three  perpendiculars, 
but  f^rcater  than  the  leall:  of  them,  then  there  can  he  but  two 

roots  j  but  there  is  none  at  all,  when  the  radius  V  Gi^"  — ■  ^ 
is  lefs  than  the  leafi:  of  the  three,  or  one,  as  often  as  there  h 
but  one  :  Now  it  rcinains  to  enquire,  ol  what  kind  this  fpace  is, 
by  what  limits  it  is  diihn^juilhed,  and  under  what  conditions  the 
radius  of  the  circle  is  lefs  or  greater  than  the  ahovc-mentioned 
perpendiculars^  and  firft  of  all  we  muft  Ihew,  how  a  pcrpen* 
dicular  is  to  be  let  fall  upon  the  parabola:  Let  ABC,  Pig.  ii. 

be 
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bo  a  parab(44$  Ail  its  axis  ^  A  U  h  ilf  the  parameter;  G  the 
point  from  whence  the  perpendicular  is  to  be  let  fall  5  let  G  E 
be  drawn  perpendicular  co  the  axis,  and  let  U£  be  biEc6led 
in  F,  and  creeling  the  perpendicular  FH  on  the  fame  fide 
of  the  axis  j  let  1*  H  be  =:i  Glij  then  a  circle,  defcribed  o« 
the  centre  H,  with  the  radius  H  A,  will  interfet^^l  th6  parabola 
either  in  thre^  points,  or  oiie,  Z,  to  which  the  hghr  line*  GZ 
being  drawn,  will  be  perpendicular  to  the  curve  of  the  para- 
bola ;  but  that  there  may  be  three  fuchinterfeftion$,the  ccntie 
H,  Fig.  10.  fliould  be  fo  pofited,  as  that  it  may  be  within  the 
fpaee  included  by  theparaboloids,  that  is,  that  FH  may  be  left 
than  V  f  U  F%  or  F H*  lefi  than  the  cube  of  i  U  F,  and  fo 
GE  ~  4  F  JI  will  be  lefs  than  4  v'  f  7  UF»;  that  is,  the  fquare 
of  GE  will  be  lefs  than  -rf  UL^  5  therefore,  thcfe  limits  coin- 
cide with  two  parabolouls  of  the  fame  kind  wuh  thofe  which 
were  ufcd  in  cubic  equations,  hue  wbofe  parameter  is  twice 
lefs;  viz,^  parameter  oi  the  parabola,  that  is,  of 

A  U  5  and  therefore,  it  is  th^ic  very  curve,  by  whofe  evolution 
the  parabola  is  defcribed,  as  Huv^ejn  hath  dt-nmnllrated  5  and 
which,  the  line  DF,  Fir;.  1  r.  a  perpcndiLuhir  to  the  p.irdbolain 
the  point  D,  always  touches^  but  the  point  P,  in  which  the 
right  line  DF  touches  the  paraboloid,  is  the  centre  of  a  circle, 
which,  being  defcribed  with  the  radius  DP,  coincides  with 
the  parabola  in  the  point  D,  or  hath  the  fame  curvature  with 
it,  as  is  manifeft)  Having  therefore  defcribed  fueh  paralx^ids 
U  X  P,  U  K  A  on  each  fide  of  the  axis,  it  is  plain,  that  tmiefi 
the  centre  of  the  circle  be  placed  within  thele  limits,  it  cannot 
snterfeft  the  parabola  in  more  than  two  points  j  from  whme 
we  may  determine,  under  what  condttient,  the  co^efficients  of 
the  intermediate  tertiM  are  reftraincd  in  biquadratic  eqaations^ 
that  fii  there  may  be  4  roots  ^  and  at  firft  fight  it  is  plain,  that 
f  cannot  be  greater  than  in  tbote  formnlas  wherein 

It  is  +  />)  nor  q  than  f  ^  b'" :  But  in  general,       b-  -f-  j 

I  that  is  EG,  the  diftance  of  the  centre  from  the  ixis, 
ihould  be  lefs  than  E H     4  v^i,  U  £^  that  is,  (bccaufc  U  ii 

=  fs     -r  »/)  ^^^n  i         i  P  \/  76  Pi  the  figns 

and  —  being  left  doubtful,  that  lo  they  may  be  varied 
according  to  the  nature  of  any  equation,  as  was  fhewn  above  ia 
cubicsi  As  &r  the  limitation  of  the  laft  term  r,  it  cannot  be 
found  with  the  fame  eafe^  and  that  becauie,  the  letting  fall  a 
perpendicular  upon  the  curve  of  a  parabola,  is  a  folid  problem, 
which  caimot  be  reCblved  without  the  iblution  of  a  cubic  equa- 
tion 5  therefore  in  the  firit  place,  let  the  fccond  term  be 

want- 
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wamio^  or  if  it  be  in  the  equation,  let  it  be  taken  away»  ib  thac 
it  may  miTC  this  form  2,^.  *,pz^*  qz.  r.  =  oj  ami  if  it  be  — • 
r»  it  is  always  explicable  by  two  or  four  roots  5  and  that  there 
m^y  be  four,  the  centre  ot  the  circle  ihould  be  pofited  within 
tbk  above-mentioned  paraboloids,  or  that  it  may  be  — >  arid 
qq  ina^  be  ids  than  2^  />S  or  the  cube  of  ip^  then  let  the 
noli  of  this  equation  y^.  *.  i  py,  i  ^  =  o  be  obtained^  the 
quantities  p  and  q  having  the  &me  6gn$^  as  in  the  biquadratic; 
and  theie  roots  are  found  cxpeditioufly  enough  by  the  table  of 
fines:  But  having  found  thole  three which  are  ordinates  to 
the  axis  of  die  parabola^  from  the  points  where  perpendiculars 
4o,fall  on  its  curve,  viz*  YZ,  Fig.  12.  then  pyy  —  -^y^  of  ih^j 
leflerj;  will  denote  the  grcateft  quantity  if  it  be  —  r,  than 
which  if  r  belels,  the  equation  will  have  four  roots,  otherwife 
but  twoj  but  if  it  be  -}^r>  it  iliould  be  Icfs  than  :^y^  —  pyy 
of  the  middle  J' ^  for  if  it  be  greater,  it  can  have  but  two  roots  5 
at  lead  if  r  be  kfs  than  ;  r'^  — •  Pyy  of  the  greateftjy^  but  if  it 
be  greater  than  this,  the  equation  is  not  explicable  oy  any  true 


that  the  two  leflcr  quantities  y  may  not  be  far  diftant  from  each 
other*  whence  it  is  that  both  the  perpendiculars  are  greater 
than  the  righr  lineGAi  viz.  when      is  greater  thanfr/?^^ 
but  lefi  than  h      the  centre  falling  withinthe  fpace  contained 
between  the  paraboloids  of  both  the  figures  10  and  1 1 ;  in  this 
cafe  if  it  be  -f-  r,  there  can  be  but  two  roots,  V*  +  f  ^jr  df 
the  greateft  V  being  greater  than  r»  otherwise  none^  but  if 
iqy  ---y^  of  the  Icaft  y  be  greater  than  r  marked  with  the 
figti  — ^1  out  r  be  greater  than  i  qy  — y*  of  the  middle  y»  then 
there  will  be  four  roots  5  but  two  only,  if  r  be  found  greater 
than  the  former,  or  lefsthan  the  latter;  but  if  in  th^  equation 
it  be  -j-  p  or  —  Py  and      be  greater  than  I//?',  the  equation 
*.  T  py-  i  ^  is  explicable  by  only  one  root  j;;  that  is,  there 
can  be  but  one  perpendicular  only  let  fall  from  the  centre  of 
the  circle  j  whence  it  may  be  certainly  concluded,  that  there 
can  be  but  two  roots  only  in  the  given  equation,  who^e  lUm,  if 
it  be  —     is  encrealed  with  the  quantity  r;  but  if  it  he  ~  r, 
having  obtained  the  quantity  jj^,  that  quantity  r  flinuld  be  Jcls 
than  y^      7  qy^,  for  if  it  be  greater,  the  equation  propoled  is 
ablurd  and  impofliblc. 

It  would  be  both  tedious  and  needlcfs  to  run  over  all  the 
equations  of  this  kind,  fioce  it  is  evident  from  what  has  been 

already 
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already  iaid,  which  are  negative  and  which  affirmative  roots ; 
and  that  the  limits  of  thefe  roots  are  derived  from  the  quanti- 
ties^ fbatid:  Bat  for  an  example,  which  any  one  may  imiiate 
in  other  cafes  $  let  it  be  propofcd  to  diicover  the  limits  or  con- 
ditions, under  which,  there  may  be  four  affirmative  roots  in  a 
biquadratic  equation^  now  this  will  be  as  often  as  the  centre'.of 
the  circle  G  is  pofired  in  the  fpace  UPK,  Fig.  1 1.  and  alio  as 
often  it  is  ^  r,  or  the  radius  of  the  circle  is  lets  than  GD : 
"Whence  it  is  plain,  that  the  equation,  here  defigned,  is  of  this 
fermala,  —  bz^  pz*'  —  ^z^-jr  ^  =  o,  and  that  p  can- 
not be  greater  than  i  1>Ip,  nor  ^  J?^,  in  this  cafe,  than  -f ^,  -f* 
T  q  5  a^ain,  it  is  necefTary  that  |  — •  f /)  in  s/  {f,  bb  —  ^  p 
ihould  oe  greater  than  +  7  ^/  —  i  bp-^  and  frrim  thefe 
limits  it  will  be  plain,  that  the  centre  is  contained  wuhin  the 
fpacc  U  P  K  ;  bat  in  order  to  determine  the  this 
cubic  equation  mail  be  firft:  folvcd,      *.  —  —  \  py  n-; 

•Ti  +  i  ^  —  i  P^)  we  ihali  have  the  points,  upon  which 
perpendiculars  from  the  centre  do  fall  to  the  curve  of  the  para^ 
Dola :  Now  having  found  the  three  values  of  this  the  quan* 
tity  r  fhouldbeleis  than  ^-5^  hq—     bbp  ^  ^y^  — 

\  b'' yy     pyy  of  the  middle  jy,  but  greater  than  z\r,  b^ 

i  *f  *6  ^^i^  +.  ^y"^  —  ♦  ^^J'*  +  Pyy  of  the  leaft  j^-  5  but 
if  r  exceed  thefe  limits,  there  can  oe  but  two  roots  obtained; 
laftly,  if  af 5  M  +  j  bbp  +  5^^+  —  f  bbyy  -f  -  pyy 

of  the  greateft  y  be  leb  than  r»  than  the  equation  propofed  is 
impoffible:  It  alfo  happens  that  there  are  ft>ur  affirmative 
roots,  when  the  centre  G  is  pofited  in  the  little  fpace  U  T  S  5 
viz.  drawing  RTS  perpendicular  upon  the  middle  of  the 
fuppofed  line  AD5  but  this  happens,  when /?  is  greater  than 
bb^  and  \  hb  —  i  /)  V  f6  bt?  —  ^  p  greater  than  ^  pb 
bbb  —  \  q  in  which  cafe  always  two,  fometinies  three  of 
rhc  roots  are  greater  than  \  h :  But  it  is  to  be  noted  he  re,  that 
the  limit  ariiing  from  the  leait  is  fometimes  negative,  or  iels 
than  nothing,  viz.  as  often  as  the  j^reateft  ot  the  three  perpen- 
diculars is  greater  than  GD,  Fig.  ii«  if  this  happen,  the 
quantity  +  r  may  be  dimintfhed  to  nothing  by  the  li*nit  prc- 
icribed  from  the  middle  but  the  defedl  of  a  limit  from  the 
lead  j^,  fhews  how  greats  r  may  be  in  the  equation,  if  there 
be  three  affirmative  and  one  negative  root;  which  if  it  exceed, 
there  can  be  but  two,  onie  affirmative  and  the  other  negative : 
And  all  this  is  demonftrated  hence,  that  the  above-mentioned 
limits  of  the  quantity  r  are  the  di&rencesof  the  iquaresof  the 
line  GDy  andfthe  perpendiculars  to  the  curve  of  the  parabola: 

But 
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*  Bat  becauie  of  the  perplexing  cautions  arifing  from  the  diver* 
lity  of  figns  in  thcfe  equations,  it  is  always  better  to  take  away 
the  iccond  term,  and  then  to  leek  out  the  number  of  mots  and 
the  figns,  accorciing  to  the  rules  already  delivered  j  cfpecially 
if  thele  quantities  are  not  very  diftercnt  from  each  other  5  but 
of  thcfe  tour  affirmative  roots,  two  are  always  iefs  than  ^  and 
two  greater  j  viz,  if  D G  be  lefs  than  AG,  Qt  than 

q  y  but  three  arc  always  lels  than  ^  ^,  as  often  as  the  mean 
perpendicular,  or  that  found  from  the  mean  r,  is  greater  than 
AG,  or  i- [j^  y  greater  than  3>'^  —  py-  of  the  lame  meanj7» 
the  fourth  and  grcatefl  root  is  greater  than  the  greateit^  ^> 
and  it  is  equal  to  the  difference  of  b  and  the  fum  of  the  other 
three  rootsy  and  therefore  it  is  lefs  than  k 

Perhaps,  tbofe  that  more  perfe£lly  underftond  the  nature  of ' 
the  paraoola,  may  be  able  to  do  all  tbeie  things  after  a  more 
compendioas  manner  ^  but  there  is  feme  reafon  to  doubt,  whe- 
ther all  thefe  Quantities  r  can  be  rightly  determined 
without  the  relolution  of  a  cubic  equation  ^  for  whatfoever  is 
done  in  this  affiur  by  plane  equations,  exhibits,  not  the  true 
limits,  but  linne  approximations  only. 

^be  Obliquity  of  /^^  Ecliptic  a  ul  Elevation  €f  tbe  Pole  continu9 
unaltered.   PhiL  Tranf.      190.  p«409* 

WHether  the  poles  and  axis  of  the  earth  be  really  fixt  in 
the  globe,  orfubjecl  to  be  transferred  from  one  place  to 
another,  is  an  old  enquiry,  tho'  revived  by  Dr.  Hook  in  his 
ingenious  eflays  on  the  great  cataitrophe's  and  mutations,  which, 
in  all  appearance,  have  befallen  the  furtacc  of  the  earth  5  a 
neceflary  confequcnce  of  luch  a  tranllation  of  the  poles  would 
be  the  change  of  the  latitudes  of  ^places,  which  would  cncrca 
•  in  thofc  regions,  towards  which  the  poles  approach,  and  dccreafe 
in  thofe  from  which  they  recede  ^  and  under  the  meridian,  90** 
removed  from  that  in  which  the  poles  ihift,  the  latitudes  conti« 
nuing  the  fame,  the  meridian  line  would  only  alter;  but  no 
two  places,  confidcraUy  di£ferent  in  latitude,  can  be  fiippo&d, 
whcreini  if  there  be  any  fcnfiblc  motion  of  the  poles,  it  /hall 
not  be  per^ived  by  the  alteration  of  the  latitude  of  one  or 
both  of  them:  The  accurate  ILWmztUmr^  hath  fuminied 
m  with  the  means  of  examining  this  hypothefis  by  obferration ; 
Ibr  having  taken  the  meridian  altitudes  of  the  fun  at  Kurent- 
terjgi  about  the  two  folftkes,  in  the  year  i685,  ^une  zorh ;  be 
found  the  meridian  altitude  of  the  fun  64.^  %'  ao',  and  the 
next  day  64°  x  xs^ \  and  on  iDccemher  14th  (three  daysafier 
Vol.  II.  P  p  p  the 
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a  new  revolution  produced,  differing  borb.  in  time  and  pofition 
from  the  old,  the  author  undertakes  not  to  dilpute^  fach  a 
fuppoficiot)  would  Hkewil'e  include  a  change  of  the  length  of 
the  yeaf)  arid  eccentricity  of  the  earth's  orbit  ^  for  whioi  yet 
we  have  no  fort  of  authority. 

Of  the  Difeafcs  t)/ Dogs  ^nd  an  jiccoum  ofjeveral  Receipts y<>r 
the  Cure  of  their  Madnefs,  and  cf  thoje  bitten  by  tbem^  ky 
Sir  Theodore  Mayern.   Phil.  Tranf.  Isi^  i^t.  p.  408. 

DOGS  are  fubjeft  to  thefe  federal  ibrts  of  madnefi or 
rather  diieaiet.  i«  The  hot  madnefsy  which  is  tncunMe$ 
they  run  at  every  thing*  and  then  they  can  hold  out  but  four  days. 
2.  The  running  madnefs,  which  is  ilkewiie  incarable ;  they  fly 
only  at  dogs,  and  that  by  fits,  and  they  may  ibmerimes  hold 
out  nine  months.  5.  J.a  ragr  vine,  which  is  a  diieafe  in  the 
blood.  4.  The  falling  madnclb,  which  icizes  on  the  head,  and 
is  a  fpccies  of  epilepfy.  5.  The  blaihng  or  withering,  this  lies 
in  the  bowels,  which  are  exceedingly  fhrunk  up.  6.  The 
fleepy  difeafe,  caufcd  by  litrle  worms  in  the  mouth  of  the 
ftomach;  thcfe  dogs  die  ficeping.  7.  The  rheumatic  dileale, 
in  this  the  head  is  very  much  Iwclled,  and  the  eyes  become 
yellow  :  Thefe  fivelaft  ;ue  not  properly  madncf":,  but  fome  other 
diieafes^  when  thus  aife£led,  they  will  cat  nothing  nor  at  any 
time  when  iick,  they  live  eight  or  nine  days  without  hurting 
any  body,  and  then  die  of  hunger:  The  two  firfl  dtieaies  are 
communicated  by  the  breath  of  dogs,  as  the  plague  amoogft 
men  J  the  latter  arc  like  wife  contagious,  but  curable. 

Receipts  for  the  bite  of  mad  dogs.  Take  Virp^ima  fiiake- 
root,  and  flowers  of  St.  Johtfs  Wort  jgathered  in  their  prime,  of 
eadi equal  parts,  let  them  be  made  into  very  fine  powder;  the 
doie  is  from  a  fcruple  to  a  dram,  to  be  taken  in  any  (brt  of 
decofUon  prepared  with  ijpecifics:  To  a  horie  give  %  drachms  j 
to  a  dog  from  i  to  i  i  drachm  5  and  this  before  the  ninth  day 
after  the  bite. 

Another;  Take  leaves  of  rue,  picked  from  the  flalks  and 
bruif«d,  6 ounces 5  Zorjdon-Tj-earh  (or  which  is  better,  Vetnce- 
7reack)y  garlick  puled  and  bruifcd,  and  iinc  filings  of  tin,  of 
each  4  ounces ;  put  them  into  4.  pound  of  canary,  or  good 
white  Wine 3  or  n\  cafe  of  a  hot  conftitution,  into  the  lame 
quantity  of  ftrong  and  well  worked  ale,  m  an  earthen  vcflcl 
well  flopped;  then  let  it  gently  diizcll:  or  boil  in  Sah^eo  for 
4  hours,  keepma  m  the  fteam,  and  rlun  prefs  ;md  llrain  it: 
The  dofe  u  from  a  to  3  ounces,  (  and  m  fome  pcrfons  more  7  to 
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be  taken  ercry  morning  for  9  day^:  The  patient  muft  faft  for 
5  days  after  it,  and  the  dreggs  that  remain  after  expreflion 
rnufl  be  applied  ro  the  wound  and  renewed  every  24  hours. 

S.  This  medicine  muft  be  taken  before  the  ninth  day  after 
the  bite,  ieail  the  poifon  feize  the  blood  too  ftrongly :  It  muft  be 
fi^vencold,  or  at  lead  a  lutlc  warmed:  A  double  quantity  may 
be  given  to  a  beait  foon  after  the  bite:  This  remedy  having 
beCD  adMiaiftred  feveral  times,  was  never  found  to  fail. 

Another;  Pluck  the  feathers  from  the  breech  of  an  old 
cock,  and  apply  it  bare  to  the  wound)  if  the  dog  were  inad» 
the  cock  will  fwell  and  die,  and  the  patient  will  do  well  but 
if  the  cock  dies  not,  the  dog  was  not  mad  ^  if  the  wounds  be 
Tary  fmall,  it  is  proper  to  open  them  with  a  lancet. 
.  Another^  Let  the  patient  be  nbe  times  plnnged  in  the  lea» 
fiifting,  as  looa  as  poiuble  after  t1ie  bite  t  Wafh  the  bitten  part 
widi  a  lee  of  the  afhes  of  oak-^wood  and  urine,  and  apply  a 
cataplaim  of  Zoiida»  Treacht.  JUUrU^  or  hedge -garlicky  rue 
and  fait. 

Take  dried  rue  and  {cordium,  of  each  two  drachms,  ^i>^/- 
giriiLi  Snake  root  i  f  drachms,  flowers  of  St.  yo/j^fs  Wort 

3  drachms,  fine  filinsrs  of  tin,  and  garlick  cut  fmall,  of  each 

4  drachms,  London  Ireacle  an  ounces  Let  them  be  all  beaten, 
and  well  mixed  together,  adding  lyrup  of  lemon  peels  fuffi- 
cient  to  make  it  into  an  elcftuary;  divide  this  into  9  equal 
parts,  one  to  be  taken  every  day,  drinking  after  it  a  fmall 
draught  of  good  ftrong  ale;  let  the  patient  walk  after  it,  and 
not  cat  till  4  hours  atter :  Ufe  as  little  of  the  abovclaid  lyrup 
of  lemon  peels  as  pofTible  ^  if  it  cannot  be  liad,  a  fyrup  made 
of  Malaga-ivirje^  adding  as  much  lugar  as  u  can  difTolve,  may 
(enre  the  purpofe :  Make  up  of  this  ele£luary  4  i  ounces  at 
a  time,  that  fo  the  doie  may  be  half  an  ounce. 

jTife  Zircbnitzer  Sea  /V;  Carniola  d^'pn'ileil  by  J\f.  J.  Wcicfaard 
Valvafon    Phil.  Tranf.  K°  i<ji.  p.  411. 

THIS  lake  was  by  the  ancients  called  Zuzea  ^alus^  by 
the  modems  Zicus  Lug/eus^  xHo'  at  prefent  its  Zatin 
name  be  Laens  GrhUuttfis^  in  Bigb  7)utcb  Zircbnitzer  See^ 
and  in  the  Carniohn  tongue  Zirknisko  Jefero  $  the  reafon  of 
the  ancient  name  is  either  unknown  or  yttj^  uncertain,  but  the 
original  of  the  modern  one  is  more  certain,  it  being  derived 
from  the  neighbouring  town  Zircbnitz^  which  had  its  name 
from  a  chapel  of  the  Virgin  Alary  ^  that  at  firft  flood  alone,  but 
pow  the  town  i&  biulr  round  it^  this  chapel  w«i^  a.:  firil  no  great 

cdiiicc  > 
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edifice,  and  therefore  called  the  little  chapd, ,  wfakh  ia  the 

language  of  rhe  country  is  Zirkvizat,  whence  the  bib  WMcal* 
led  Zirkvisko  Jefero^  or  the  chapel  lake,  but  now  by  the 
change  of  v  into     Zirknisko  Jefero :  It  is  at  the  diAaice  af  fix 
German  mifes  firom  the  capital  aty  of  the  province  Lkbui  ml 
is  a  good  GermanxcAc  in  lengtlt;  or  better  than  4000  geoMie* 
trical  paces,  and  abcnit  half  as  mueh  in  b«eaittlr£  ttSiORlio^Hry 
depth  is  locabits,  its  leafl  5  or  6,  rarely  3,  butmi^ceareft  hk 
1 6  cubits :  It  is  on  all  hands  furroutided  with  woody  Mtamains, 
which  on  the  {buth  and  weft  fides  arfe  very  high,  and  3  miles 
broad,  running  far  into  ^urky^  awl'  are  nothing  but  frightful 
flony  defarrs  overgrown  with  trees 5  on  the  north  and  eaft 
fides,  between  the  mountains  and  the  lake,  there  is  a  fniall  ter- 
ritory, which,  the'  narrow,  is  very  plcallinr,  h  iving  one  town, 
three  caftlcs,  and  nine  villages,  and  adorned  with  20  churches^ 
as  may  be  fccn  in  the  map,  Fig.  i.  PJarc  XiiL  In  the  moun- 
t:\in  called  yetvorrnck  ftanding  nevir  the  lake,  there  are  tw(% 
holes,  or  exceecl!nL>  cicep  precipices,  in  which  wild -pigeons 
roolt  ail  winter,  going  in  autumn,  and  coniii  c^  out  in  the  be- 

finning  of  fpring ;  what  they  live  upon  m  rhcic  caverns  is  unk- 
nown, but  M.  Faha/or  takes  it  to  be  nitrotrs  land:  la  rhe 
trthcr  hill,  called  Slivenza^  according  to  the  popular  notiot^ 
witches  hold  their  aflemblies,  becauic  that  Jgr/es  Fatui  are 
often  obferved  there  3  on  the  top  of  this  hiUis  a  hole  of  an  no-* 
Icnown  ckprh,  which  emits  noxions  fteams,  fuppoled  tocmk 
rempeftsof  thunder,  lightning  and  hail$  and  iiir  this  fcafiw 
thcprieft  of  Zircbnitz^  cvety  ff^titfufi'Akffdap^  goes  in  m^. 
ceflion  to  the  hole,  and  ufes  nrer  it  a  certain  fma  of  CTOitifiif 
Eight  rivulets  continually  difchtrge  themftlves  into  thia  lake  ^ 
the  two  leaft  are  called  Selkhrecb  and  Trefitm^  the  third  is 
the  fountain  Oberch^  ont  of  which  a  great  de«l  of  water  gufhes 
with  violence;  the  fourth,  fifth,  and  fixth  called  Stel'crzizd, 
J.'f'fi         and  Seromfchiza^  may  for  their  bigneia  defervc  rhe 
name  of  rivers;  the  ievcntli,  called  JMnriir^fchizay  breaks  out 
at  a  cleft  in  the  rock ;  the  laft,  called  Cirhiizer-bach,  is  a 
prcriy  lirge  river:  Now  this  lake  being  every  where  far- 
rounded  with  mountains,  and  overflowing  no  where,  nature 
hath  given  it  two  vilible  channels,  or  ftrong  caverns,  called 
Vclh  1- Karloi'.Z'.i  and  Mfiht  KarloHza^  by  which  the  water  runs 
under  the  mountain,  and  a  thud  unknown  fubrcrraneous  paf- 
iaf',e,  wli-Ji  doubtlefs  communicates  with  the  other  two,  as 
s ;  1  he  r c  a  iter  appear :  Thefe,  having  run  h^iif  a  German  tntie, 
come  out  on  the  othcriide  of  the  moantain,  near  the  chapel 
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of  St.  CantiafU  Fig*  2.  in  a  defart  place,  at  a  ftony  cave  A,  and 
becomes  the  river  called  by  the  inhabitants  jfefcro^  that  is,  the 
Zake-y  this  river  ^/['fcro,  marked  B,  is  pretty  large,  and,  having 
run  a  quarter  ot  a  mile,  cntct\s  a  wide  ftony  cavern  i,  runiung 
flowly  under  the  hili  to  the  diftancc  of  a  good  mufket  lhot  j  then 
coming  ouc  again  on  the  other  fide,  atter  it  has  run  thvn^-^ 
fmaU  plftt  mmy  it  enters  a  diicd  ca/rem  <ir  grotto  Q  whefeM 
jMving  pa^fled  50  paceti  it  runs  110  longer  cafaaiy  asbe&m* 
but  with  a  gfcat  noidb  and  roaring        down  a  channel  of 
flonc  which  IS  very  fteep::  in  ^ne  1^78  M.  Vahaftr  went 
in  a  Ibtaii  fi^her-boat  otidcr  the  mcwntain  thro'  the  ca^rertf 
I,  and  eiKred  the  grotto  C,  till  he  came  to      ahwrdfaid  fatt% 
wathoat  any  danger  or  trouUe^  the  paflage  hpiiig  rofficientljr 
wide:  It  mtift  be  oUer?ed«  that  the  <raUey,  wdherein  this  river 
yeffTB  rans»  is  exceediog  fliecp,  but  the  plat  of  ground  mmU 
plain  and  ftony,  cS.  an  oval  form,  and  furrounded  as  it  were» 
with  a  very  high  rampart  K  K  K,  (b  fteep  that  it  would  be  im» 
pollible  for  a  cat  to  climb  out  of  it,  unlefs  at  one  place,  at 
which  a  man  may  make  a  Ihift  to  go  up  and  iiown,  tho'  noc 
without  endangering  hii  lirc^  the  path  being  in  ioine  places 
not  above  5  or  4.  inches  and  no  where  above  6  inches  wide  :  In 
1^84  M.  Vakjajor  dcfcended  by  a  llecp  and  narrow  pailase  at 
D,  and  came  to  a  cave  bigger  than  any  church,  thro*  which 
the  river  jfefero  runs;  here  he  found  fevcral  figures  of  flone^ 
the  workmanfhip  ot  nature,  and  lirange  holes  and  caverns  m 
the  earthy  but  becauie  the  water  was  then  up  he  could  go  no 
farther ;  at  other  times,  when  the  water  is  down,  one  may 
with  Ughtfid  torches  a  great  way  under  ground  ;  and  it  is  iaid 
tbat  very  odd  figures  are  femicd  by  the  petrified  watery  and 
amoBgft  the  reft  one  re&nbling  a  weaver  at  work :  But  to  re- 
turn to  the  lakot  About      Rimes' s  ^lide^  and  fomet  imes  nof 
fill  .^iagufiy  the  water  retires,  and  is  is  dry;  but  it  iills  agaio^ 
md  that  moft  c;oauBonly.in  OQober  or  November^  yet  fo  as  no( 
to  obferve  any  certain  period  5  for  ibmetimes  it  has  been  dry 
twiec  orthrice  a  year^  as  in  iSi^  it  ijiraadryin  Jbnuary^  again 
die  water  began  *co  retire  oo  the  1 9th  of  Aifguftj  and  it  was 
qaite  empty  by  the  8th  of  Septemher*^  and  in  1^87  it  was  thrice 
empty,  which  made  the  fifhing  poor  and  inconfiderable ;  forae- 
tinies  again,  tho*  but  feldoni,  it  has  happened  to  be  q  or  4 
years  together  full  ot  water,  and  tlien  is  the  bcrii  fiil.ing  ^  but 
it  was  never  obferved,  that  this  lake  was  diy  for  a  whole  year 
together:  The  right  of  fiihing  in  this  lake,  upon  certain  terms 
agreed  on,  did  in  1^87  bclpng  to  the  lord/Iiips  or  catlics  tot. 

lowing. 
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S^rrfe^iTT  monaftery  oS  Oprtian  monks :  1  here  are 

which  are  uninhabited ;  the  third  u  •  very  agreeable  idan^ 
C.1  ed  Fornek,  which  it  pretty  Urge,,  htTing  on  it  a  v,l  age  of 
four  hoofes,  caUed  Ottxti  above  th«  town  apon  a  Imle  cmi-  > 
Sncc  <W«  a  chwdH  which  U  no  fin^  | 

idana  arc  fields,  meadows,  paftures,  woods,  gardens,  <»^"d«.  | 
and  all  th.nas  neceflary  6r  life »  There  «  aUo  •  vtfy  fine  , 
J^ifula  alf  covered         wood.  caJ^LS^^^  ' 
lake  IS  UP.  and  one  comes  in  a  boat  bcwwen  the  ifland  Forwk 
and  this  pemnfula,  the  farther  part  rfthe  lake,  lying  under 
tL  mo  ,  Jain  very  well  refemble.  a  canon,  port  fee  flupp.ng ; 
•t  the  farther  end,  when  the  water  retires,  row.  of  fWce.  ap-  , 
war  a  fien  that  formerly  there  was  a  bridge  here,  and  there- 
Ere 'at  thfs  day  it  is  called  the  old  bridge :  In  this  lake  aiefeve- 
fal  oits  in  the  Ihauc  of  bafons  or  caldrons,  which  ^re  not  aU 
«f  the  lame  depth  or  breadth ;  their  breadth  being  from  20  to 
xo  cnbits,  more  or  lefs  5  and  the  depth  from  S  to     cubits  j  in  ; 

bottoii  of  the  pits  are  fe  veral  holes,  at  w  hich  the  water  and 
fim-tetite.  when  the  lake  ebbs:  The  principal  pus,  in  which 
S«  fift,  are  18,  befide.  fcveral  others  of  lefs  note,  fituated 
.nd  named,  a.  is  rcprefented  m  the  "^?P.       J;.  I** 
months  of  yune,  Tidy,  and  Jugfifi,  when  this  lake  bepin  to  re- 
tire it  ^ro^«  quite  ary  in  25  lay^.  if  no  great  rams  fall ,  and 
the  abovefaid  18  pita  arc  aU  emptied,  one  after  another,  in  a 
ccmtn  conftant  o5er  of  .titnet  When  the  lake  begJP  fi-J' 
which  appears  by  acertam  ftonej  the  inhabitants  of  we  town 
of  Obrrdorf  or  Seedorfgin  vaace  thereof  to  all  *e  "ei^taw- 
ing  fifV.ermcn,  appointed  by  the  feveral  hwds,  wholttWthe 
filht  of  filhing :  The  people  of  this  town  have  Ofdefij  *et  arty 
•  to  obferve  the  fallinj^  away  of  the  water,  b«t  likewifc  to  take 
care  that  no  body  prefume  to  filh  in  die  lake,  whenrtiaiiUl 

of  water.  .     ,    .  ,„  , 

I  The  firft  pit,  called  Maliiob-rcb,  is  not  properly  a  pit 
like"  a  caldron,  but  only  a  depreffion  of  the  bottom  wiAow  any 
holes  in  it ;  but  much  P,rafs  and  weeds  grow  in  it  and  a  great 
deal  of  filh  is  caught  therein ;  three  days  after  the  water  be- 
oin.  to  ebb,  this  pit  is  empneu  ;  then  the  parifli  clerk  of  &p- 
dorf  gives  notici  thereof  by  tolling  a  bell  ^  and^all  the  inha- 
bitants of  the  town  without  diftinflmn  of  ace  orfex  goa-filhmg 
ftark  naked:  The  fiih  they  catch  is  divided  into  two  parts; 
one  they  ^ive  to  the  prince  of  Echtnherg^  as  lord  of  the  ma 
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if^  afe  the  fame  as  in  that  ^.  tovis.  hxxaxs  after  thu,  the  pit 
jSimute  begins  to  empty  5  here  they  geoerally  fi(h  with  m 
trawle,  a»  in  ieveral  other  pity  of  left  note*  4.  SuewkajamiM 
fiaks  an  hoor  after  Kmimt  and  in  it  mnch  fi/h  is  talcen»  and 
picntv  cif  Urge  crabs  $  but  th»y  are  lean  and  of  no  good  tafte* 
5*  The  fifth  pit  Vbmos  4ries  up  in  5  days  after  Kmrn^  in 
this  and  the  other  ftillowing  pits,  they  fim  with  a  long  net  or 
iaype^  and  in  it  they  can  have  no  more  than  5  or  d  draughts, 
becaufc  of  the  fwifmels  wherewith  the  water  runs  away  at  the 
holes  in  the  bottom,  carrying  with  it  the  fifh  with  great  vio- 
lence underground^  fometimcs  when  fiihermcn  are  not  nim- 
ble enough,  they  can  fcarcely  have  two  dr  aughts  before  the 
water  is  gone^  to  prevent  u  hich,  they  have  a  mark  near  this 
pit^  viz.  the  ftone  Eabeskebameny  that  is,  the  fifher's  ftonej 


ter,  intimates,  that  it  is  time  to  begin  the  hlhmg,  6.  The  pit 
JLouretfchka  is  evacuated  a  day  and  a  half  after  FodofioSj  the 
fi/hing  is  after  the  fame  manner,  and  the  lame  caution  nccelr 
fary,  becaufe  of  the  fudden  receis  of  the  water.  7.  The  water 
hsavcs  the  pit  ^ralondour  1 2.  hours  after  Louretfcbka  3  and  in 
3  days  aftes  that»  Tiae  pit  RefcbM'y  in  this  latter  in  id85t 
after  the  lake  had  been  for  lome  years  without  being  dry, 
there  were  tal^isn  at  the  firit  drsug^t  &i  cart  Iqad  of  HHi,  at  the 
le6on4  I7i  and'  ^.the  thiiid  nine*  9.  The  fit  Ribeskajamma 
tiecen^  dry  af  the  fame  tio^e  witb  lijsfchetor  which  ii  that 
next  to  i^^  in  this  pit  they  fiih  under  ground,  which  is  no  nnf 
plealant  cari04ty9  in  this  it  di£Eers  from  all  the  other  pits  $ 
tor  there  is  a(;  thip  bottom  a  great  hole  in  the  ftones*  by  which 
laen  msy  e^^l^  go.dowA  with,  lifted  torches,  as  into  a  deep 
eiftern,  lender  which  is  a  l^rge  cavern  like  a  vanity  whole  bot- 
tsm  or  paveiQ^^nt  is  like  a  fieve  full  of  little  holes,  by  whicjs 
fho  water  rniit  aw^y,  leaving  the  ftih  dry,  where  they  are 
caught.  10.  Reth]e  is  emptied  two  hoqrs  after  Ribesh^ammOp 
ami  is  no  great  confequence  fol  filh  ^  an.  h<^ur  after  this  the 
pit,  II.  Slttarza-j  and  in  five  or  fix  hours  more,  12.  Li* 
Parana  becomcti  dry.  15.  The  third  day  Refcheto^  the 
pit  Gehiio  is  evacuated 5  in  this  they  rarely  fifh  with  nets;  the 
holes  m  the  bottom  being  lb  fmull,  that  rhcy  exceed  not  a 
man's  arm,  fo  that  all  the  great  fi»h  are  left  behind  in  the  pit. 
14.  Two  days  after  Gebm,  the  pit  Koieu  becomes  dry^  in  this 
they  fometupes  take  the  fiih  as  in  t^^  former  j  but  the  holes 


which,  as  foon  as  it  beg 
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being  larger  let  bigger  filh  pafs  tW.   i;.  The  pit  Jim  ii 

empcied  four  or  nve  hours  after  Ktfteu^  in  this  they  ieldom 

fu£ter  the  water  to  ran  off  without  ufing  their  netsj  by  leafiMi 

of  a  great  bole  in  the  bottom,  by  which  the  ereat  ttfh  may  e& 

cape.   Id.  The  pit  Zejkftza  fnbfidcs  in  three  hours  after  ^nz^ 

in  this  they  always  filh  with  nets 5  as  in  17.  Tounigh,  which 

IS  emptied  the  next  day  after  Koteu.    18.  The  Ui\  pit  called 

Zevijche  is  evacuated  the  third  day  after  "Pounigb,  that  is, 

the  25th  day  from  the  beginning  of  the  reccfs  of  the  water  of 

the  lake  j  fo  that  in  25  days  the  fifhing  of  this  lake  is  over: 

Into  this  laft  pit  there  tell  a  flafh  of  lightning,  which  ftunned 

a  great  number  of  large  fifh,  fo  as  to  fill  28  carts,  by  which  is 

meant  as  much  as  one  horfc  can  draw  5  but  if  they  are  taken 

up  and  put  into  frcfh  water,  they  foon  recover,  othcrwiie  they 
die. 

The  fifliing  being  thu5  oyer,  a  fignal  is  given  by  tolling  a 
bell  in  the  chapel  of  St.  yohn  Saffijl,  near  the  town  Cirknitz^ 
upon  which  all  the  inhabitants  of  the  neighbouring  villages, 
and  of  Ctrkmz^  without  diftindion  of  age  or  fcx,  go  fi>r  the 
mofl  part  ftark  naked  into  the  lake,  and  look  for  fifh  amongft 
the  weeds  and  fedgc,  and  in  tholinaller  pits  5  and  many  of 
tlicm  creep  into  the  fubterrancous  caverns  and  paflagcs,  and 
find  ftorc  of  la^ge  fifli  there,  having  full  liberty  to  iearch  all 
over  the  lake,  except  in  the  pits  "PStnze^  Nartet  and  yiUk- 
Iferch  ;  there  are»  befides  thefc,  fome  other  pitt  in  the  Iake» 
as  '  Skednenza,  ^  Mala  and  «  Velkahobfiarze^  in  which  they 
'  t  '  likcwife  in  *  Mthkarhuza^  and  «  Fetka-karkmza^ 
in  ^^^^^hefc  they  go  &r  under  ground  with  lighted  torches 

^  "0  great  value :  In  Felka- 
mnarza  one  may  go  in  at  great  holes,  and  dcfcend  many  fa- 
thoms under  groundj  thefe  two  names  Velka  and  Jl/alM- 
mrza  ngnify,  m  the  Carniolan  tongue,  the  greater  and  leflcr 
drummer;  nor  is  it  without  rcafon  that  thefe  pits  are  fo  called, 
for  when  it  thunders  and  lightens,  there  is  heard  in  theic  two 
P?^*»  ^^•1*  were,  the  ibund  of  many  drums  beating:  The  two 
pits  Narte  and  »  '-P/V?/;^^' 'are  never  empty,  but  always  re- 
mam  fenny,  when  the  reft  of  the  lake  i's  quite  dry;  it  is 
thought  that  the  fifh  lay  their  fpawn  in  thefe  pits,  and  there- 
fore It  IS  prohibited  to  fifh  therein;  they  abound  in  horle- 
^cches;  the  method,  they  take  to  act  rid  of  them,  when  they 
falten  on  their  bodies,  is  to  get  another  perfon  to  pifi  upon  the 
Itecb,  which  makes  it  let  go  its  hold:  There  are  in  the  moun- 
tain near  the  lake,  but  foniething  higher  than  it,  two  large  and 

frightful 
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frightful  ftony  caves,  the  onccBikd  (^A^UrafnajammOf  the  other 
Cfi)  Sekadulzsy  which,  tho'  at  a  great  diftance  from  each  other» 
yec  have  the  ikme  effeAj  triz.  when  it  thunders  and  lighteog^ 
they  emit  water  with  a  prodigious  force,  efpecially  the  latter 
to  3  or  4  fathoms,  aa  if  it  were  ftrced  by  a  fire  enginei  and! 
with  it  ibmetimes  a  great  number  of  ducks,  and  Ibme  fifli : 
When  it  rains  moderately,  the  water  fpouts  with  great  violence 
rwo  or  three  fiithoms  perpendicularly  oat  of  the  pits  Ki^eu  and 
Zejlenza  j  it  Itkewife  cdnes  forcibly  out  of  the  iprine  (r)  Ire- 
fenx^  as  alfi>  but  of  Felkjohrcit  this  latter  yielding  abundance 
of  fifti  and  (bme  duels  $  but  when  it  rains  verv  hard  and  long 
together,  efpecially  when  it  thunders,  then  the  water  breaks 
out  with  very  great  force,  not  only  from  the  aforefaid  pits, 
•    holes  and  caves,  but  likcwife  at  feveral  thoufand  other  lutlc 
holes  all  over  the  bouom  of  the  lake,  and  which,  when  the 
lake  is  dry,  drink  up  the  waters  of  the  8  nvulcts  that  run  iiUo 
it;  the  water  is  thrown  up  ieveral  fathoms,  from  ibme  perpen- 
dicularly, from  others  obliquely,  lo  that  there  is  no  fight  more 
pleaiant  than  this  ;  out  of  the  pits  i^odoms^  Refcheto,  and  fomc 
others,  which  have  holes  at  the  bottom,  there  comes  with  the 
water  a  great  quantity  of  filh-  if  there  are  great  rains,  the 
S  rivulets  are  fwellcd  much^  fo  rhit  this  lake,  in  24  hours 
time,  will,  from  quite  dry,  become  tull  of  water,  and  fome- 
times  in  18  hours;  tho'  at  other  times  it  harh  been  known  to 
be  three  weeks  in  fillings  but  it  is  a  conllant  oblervation,  i\ut 
thunder  and  lightnins  contribute  much  to  fill  it  Ipeedily. 

This  lake,  being  thus  by  turns  wet  and  dry,  ferves  the  inha- 
bitants for  feveral  purpofes  ;  for,  (irft,  whilit  it  is  full  of  wa« 
ter,  ieveral  ibrts  of^  wild-geefe,  duck  and  other  water  fowl,  as 
herons,  fwans  and  the  like  reibrt  thither ;  in  the  next  place^ 
as  (boo  as  the  lake  is  emptied,  they  pluck  up  the  rufhes  and 
weeds,  which  make  excellent  litter  for  cattle  ^  in  twenty  days 
'after  ie  is  fully  dry>  they  mow  a  great  quantity  of  hay  upoii 
after  the  hay  is  ia»  they  plow  it  and  fow  millet  therein, 
wfai^  (bmetimes  is  deftroyed  by  the  too  fudden  breaking  out 
of  the  water,  bat  it  generally  comes  to  maturity^  whtlft  the 
millet  is  on  the  pound,  they  catch  a  great  number  of  quails  ^ 
after  the  millet  is  in,  there  is  good  pafture  for  ^attle^  when 
the  lake  is  dry,  there  is  great  variety  of  game  ;  there  flocking 
thither  from  the  neighbouring  woods  and  mountain^  plenty  of 
hares,  foxes,  deer,  (wine,  bears,  ^c,  immediately  on  the  receft 
of  the  water ;  when  the  lake  is  full  it  affords  the  diverfion  af 
fifhing3  in  winter  it  will  be  fo  firmly  frozen,  as  to  bear  all 
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forts  of  carrinjc^cs,  which  is  a  great  convcniency  to  the  people 
for  fee  china  their  wood  and  other  neceflfaries^  lailly,  at  the 
titnc  of  the  reccfs  of  the  water  it  iifrbrds  great  plenty  oi  filh; 
and  what  ismoit  iurpntlng  is,  that  all  this  happens  m  the  iarae 
fhctf  ftful  in  the  fame  year,  providing  the  Wke  be  early  dry, 
«tid  it  fill  not  too  foon^  but  it  is  to  be  noted,  that  the  hay  does 
not  grow,  nor  is  the  niiUel  fown  all  ovot  the  kkc,  bat  oAly  ii 
the  more  fertile  placco. 

The  fiih,  taken  in  this  lake,  and  which  arc  well  tafte^ 
iire  I.  die  Mtfieia  FhfuiaiiUs,  or  Eel-pout,  forae  of  them 
weighing  2  or  5  pounds.  1.  ^lentb^  fome  of  them  weighii^ 
^  or  7  pounds.  3.  ^Pife5  in  very  great  plenty,  of  10,  20,50* 
«nd  iome  40  pound  weiriit  t  in  the  flomachs  of  theie  latter  it 
ii  eommon  to  find  whde  owcln^  Crabs  are  feitnd  no  wbeie 
Irat  in  the  pits  Kamiw  and  Smumajmrnnat  they  air  large  htt 
sil-tafted. 

The  cai^ft  or  rather  the  Modus  of  all  theft  wonderful  phe- 
nomena in  the  lake  of  Zirchnitz,  is  according  to  M.  Valvafor, 
as  follows;  There  is  under  the  bottom  of  the  lake,  aBOthcr 
fubtcrraneous  one,  with  which  u  communicates  by  the  fcveral 
holes  above  dcfcribed^  there  are  alio  one  or  more  lakes  under 
the  mountain  Jammuk,  but  whofe  furface  is  higher  than  that 
of  the  lake  of  Zirchnitz ;  this  upper  lake  is  poflfihly  fed  by 
fome  of  thofe  niany  rivers  which  m  this  country  bury  ihem- 
felves  under  ground  ^  it  hath  a  pafTage  iufiicient  tor  difcharging 
the  waters  brought  into  it-  but  when  it  rains,  efpccially  in 
thunder  Ihowers,  which  are  the  moft  ludden,  the  water  is 
precipitated  with  great  violence  down  the  ittep  vallies,  in 
which  are  the  channels  of  thefc  rivulets^  fo  that  the  water  in 
this  lake,  bema  mcrcafed  by  the  fuddeirrains,  fwcUs  prciently^ 
and  finding  lereral  holes  ar  caverns  in  the  mottoiain  highsc 
than  its  ordinary  iurface,  it  overflows  bythem  into  the  filbiei^ 
raneous  lake,  under  that  of  ZinimtZj  intoifhich  the  wniar 
afcends  by  the  feveral  holes  or  pits  in  the  bottom  thereof^  as 
alfo  by  vifiUe  paflagcs  «bo?e  ground,  fuch  as  UrainaymwH^ 
Secadulze  and  ^/refem :  That  ibme  of  thefe  parages  hriiig 
filh,  others  duck  ' and*  fifh,  others -again  wai^  oidy,  -le€ins  to 
idepend  on  the  pofitbn  oftheinieraalnioittfas  .orthele  fubtena- 
neoos  channels ;  for,  if  liwy  4»e  fo-  pofitediM  to  draw  off  the 
water  from  the  farfiice  of  the  vpper  lalce,  on  -wlpicb  th^dnekf, 
fwtm,  they  mnft  needs  be  earned  away  by  ihe  ftteam  into 
tbefe  caverns,  and  cone  oo^ with  the  water;  but  if  thechan- 
•  nels  open  into  the  upper  lake  under  the  furface  of  the  watcf, 
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and  from  thence  afccnd  obliquely  for  fom^  fpace  before  they 
begin  to  dcfcend,  then  the  water  they  convey  comes  from 
beneath  the  furfacc,  and  confequently  brings  only  fi/h  along 
therewith  5  the  pits,  that  yield  water  alone,  may  wellbefup- 
pofed  to  be  fed  by  pafTages  too  narrow  to  fuffer  the  fiAi  to  pals, 
tho'  their  number  may  make  the  quantity  of  water  they  emit 
to  be  very  confiderable,      .  * 

The  manner  of  the  falling  away  of  the  water*  or  emptying, 
ofthelake^  M. /^^i^/^/or  explain!  thus;  after  a  long  droughty 
nil  the  fprirgs  that  feed  the  upper  lake  under  Javornicktxo 
much  decreafcd,  fo  that  wanting  frefh  fupplies,  it  ceafes  to  rua 
over  by  the  feveral  channels  juft  now  mentioned^  hence  the 
lake  of  ZirchnitZt  and  that  under  it*  ire  fed  only  by  the  eij^C 
rivulets  that  always  611  into  them  5  and  then  the  water  retires 
fafter  than  it  comes  in*  both  by  the  channels  of  Mah  and 
Velka-^rhtMf  as  alfo  by  a  (ecrct  fubterraneous  parage  into 
the  under  kke,  which  latter  alone  is  able  to  tranlmit  more 
water  than  the  faid  eight  rivulets  afford  |  conicnuendy  the 
lake  muft  ^nk,  and  that  in  a  certain  proportion  ot  time,  de- 
pending on  the  quantity  of  water  to  be  evacuated,  compared 
with  the  excefi  of  that  that  runs  our,  above  that  which  enters 
at  the  fame  time ,  and  the  higher  pits  are  fooncft  dry,  the 
lower,  latell,  and  fo  they  are  emptied  in  the  order  above 
dcfcribed  •  and  when  the  lake  is  entirely  dry,  then  the  faid 
rivulets  foak  thro'  feveral  fmall  holes  m  the  bottom  into  the 
under  lake,  and  all  their  water  is  carried  away  by  the  aforefaid 
fubterraneous  paflage ;  that  there  is  fuch  a  paiTage  is  very 
evident,  and  that  it  communicates  under  ground  with  the 
channels  of  Mala  and  Velka-karkuza^  near  St.  Cantian^ 
at  a  rocky  cave,  forming  the  river  jfefero  is  paft  dilpute^ 
for  when  the  lake  of  Zircbnitz  is  very  fulU  and  runs  out 
at  boii\  ffifka\wad  J^kkrk^rlouza^  the  river  JeferQ  at  Sr. 
Cmtian  overflows,  and  runs  with  great  violence  $  but  when 
h  only  runs  out  at  Mala-k^rhu^  (which  is  fomewhat  lower 
than  the  other  )  then  the  water  of  ytfero  is  by  far  J  el's  rapid  j 
but  when  the  lake  is  fo  fallen,  that  it  rune  put  at  neither  of  the 
twob  the  river  Jefero  is  ilill  leCs,  but  runs  •  with  a  cpniiderable 
ibeami  till  ^^oday9  after  the  lake  has  been  dry  ^  after  which, 
the  l^i4,riy^r  Dccomes  littfe,  dilcharging  no  more  water  than 
^  .UlpP,  receives  from  t^e  eidit  rivers  that  run  into  it  5  by 
which  it  is  clearly  proved^  th.at  mis  fubterraneous  paflage  com- 
m«ni<;ates  with  the  channels  of  Ve}k0  and  MaMtarhuza : 
ileoce  it  jappears,  why  this  lakp  is  (bmctimesdry  twice  or 
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dirice  ft  year»  at  other  times  contiaqes  full  for  three  or  four 
years  together,  but  it  was  nei^er  known  t6  be  drv  (or  a  whole 
year:  The  ducks,  which  are  thrown  oiit' with  the  water,  are 
produced  in  the  lake  under  the  mountain  Tdvomidt  ^  when 
they  fiiil  come  out,  they  iwim,  but  are  flare  blind,  without 
any,  or  but  few  feathers,  and  therefore  th^y  are  eafily  caught ; 
bnt  in  14  days  they  are  fledged,  and  recover  their  fight  flill 
feoner,  and  afterwards  they  fly  away  in  flocks^  they  are  black, 
only  white  on  the  forehead  ^  their  bodies  are  but  fmall,  refem- 
bling  ordinary  wild-duck ;  they  are  of  a  good  relifh,  but  too 
fat,  navmg  nearly  as  much  far  as  lean:  Upon  opening  them, 
there  was  found  in  their  Itomachs  much  fand,  and  in  Tome, 
Imall  fifhes,  in  others,  green  Ituff  like  grafs  or  herbs,  which 
was  the  more  furprifing,  as  there  never  is  found  any  green 
th  ing  growing  in  the  fubterrancous  grotto's,  or  lakes  of  Carnioh: 
At  a  hole  in  the  mountain  called  Storfeg^  about  half  a  German 
mile  from  the  lake  of  ZlrcbnitZ's  pear  the  town  of  fjaas^,  when- 
ever great  floods  of  rain  happen,  this  fort  of  ducks  is  thrown 
out  in  great  numbers  with  the  water ;  and  it  is  probable,  that 
this  cavern  Storfeg  Is  another  pafTagc  from  the  lake  under 
yayornick^  which  overflows  and  fills  up  the  Zi/rZ^/z/Varj  but 
this  being  (bmewhat  higher,  it  never  runs  out,  unlefs  the  (aid 
lake  b^  more  than  ormnarily  fwcUed  by  the  yidlence  6f  the 
rains,  .        •  ,     ;  ./^  : ' 

Th^e  is  fuch  another  fubti^rrahepus.  cavern,  called  Groth 
■^odpcr/ckhin  Camiola^  in  the  parifh  e^GutetifM,  diftant  fcur 
Gerntan  miles  firom  the 'city.  X^^^^^  ^,  Fig.  ^.  is  a  holeor 
entrance  into  the  r6cky  mountainV  ^  is  ^  greiat  caverh  In  the 
mountain,  capable  of  holding  a  hundred  horfemen  ^  ik  is  a 
channel  big  enough  for  a  man  to  pafs  thro*  as  far  as  the  lake  0^ 
out  of  which  the  inhabitants  draw  all  their  water-  into  this 
lake  0  the  water  runs  with  a  great  ftrcam  thro*  the  channel  /, 
and  out  of  this  lake  it  falls  down  a  precipict:  into  a  great  cavern, 
with  fo  much  noife,  as  to  drown  the  report  of  a  pirtol  5  there  is 
al(fa  another  channel  which  tends  upwards  obliquely,  and 
leads  to  the  great  lake  whofe  length  and  breadth  are  not 
known  5  the  channel  /  either  affords  always  an  equal  quantity 
of  water,  orelfe  is^uire  dry;  fometimcs  it  will  ceafe  to  run  in 
a  moment,  and  continue  dry  for  fome  weeks,  and  then  on  4 
fudden  it  will  run  again  with  great  force  and  a  frightful  noife  ^ 
from  the  cave  b  there  is  another  channel  divided  into  three 
others  thi^  lafl  channel  ^  tend^  obliquely  downwardis, 

tUl  it  comes  to  Vqhning  water  in^/  from  wfiehco  icmt  may  go 
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otktob,  where,  looking  thro'  a  fmall  hole,  one  may  fee  ano- 
ther little  lake:  All  thefe  channels  are  formed  in  a  Tery  hard 
rock,  aad  aie  icnooth  and  pokihed,  at  if  cut'  out  hy  art:  This 
filbterraiicolu  lake  n  is  probably  a  German  mile  in  length  4  for 
fiom  the  grotto  VodfetjchiOy  at  the  diftance  of  a  mile,  there  is 
.at  a  village,  cfXkA^Kmfaky  a  great  lake,  which  meaiured 
with  itich  mftroments  as  miners  are,  the  two  lakes  *PodperJchio 
and  Kompah  were  feand  in  the  fame  lerel ;  snd'diis  wa^  done 
twice,  both  when  the  channel  /  at  ^odpetfcbio  did,  and  when 
it  did  not  run ;  from  whence  it  is  certain,  that  thcle  two  arc 
only  one  continued  fabterrancous  lake. 

ji  Qv^eOure  a$  the  Quantity  of  Blood  in  Men,  together  ivitb 
an  Eftimate  oftbetekrhy  of  its  Circulation-y  by  Dy,  Allen 
Mpnfin.    Phil,  Tranf.  p.  439. 

IN  a  fheep,  which  alive  weighed  ii8  pound,  there  was 
found  but  5  pound  and  a  quarter  of  blood,  which  is  but 
if  of  the  weight  of  the  fheep.  in  a  lamb,  weighing  30  pound 
and  a  half  when  living,  there  was  but  i  pound  and  &  half  of 
Uood,  which  ii  nearly  a  aotfa  part.  In  a  duck;  weighing  alive 
2  pound,  14  oatices,  50  grains,  there  was  found  i  ounce  and  a 
half,  and  53  grains  of  blood,  which  is  lefs  than  a  aStk  part  of 
the  whole  weight  of  the  living  dack :  In  a  rabbit,  weighing 
10  ounces,  7  drachms,  50  grams,  were  ibund  2  drachms,  57 
grains  of  blood,  which  is  aTOUt  a  30th  part.  In  the  right  ven* 
tricle  and  auricle  of  the  heart  of  a  dog,  were  found  6  ounces  of 
bloody  fuppofing  therefore,  that  4  ounces  only  were  namrally 
received  at  each  diaftole  by  the  heart  of  a  man,  which  is  much 
larger  than  that  of  a  dog  ^  and  allowing  7  5  pnUes  to  every  minute, 
there  vrill  be  4^00  in  an' hour,  and  1800  ounces  of  blood  tranf^ 
initted  in  that  time:  Now,  if  we  (hould  fuppoie  that  the  quan* 
tity  of  blood  in  a  man  bears  the  lame  proportion  to  his  weight, 
as  that  of  any  of  the  abovemcntioned  animals  to  their  weight, 
which  in  a  lamb  was  the  greateft,  being  \o  parr,  it  w'll  follow, 
that  the  quantity  of  circulating  blood  in  a  man  weighing  \6o 
pounds  will  not  exceed  8  pounds,  or  128  ounces  5  according  to 
which  computation,  the  blood  will  circulate  140  times  m  an 
hour  ;  but  let  us  fuppofe,  that  inllead  of  8  pounds,  the  mals  of 
blood  in  fuch  a  man  is  12  pounds,  it  will  follow  that  ir  will 
circulate  between  93  and  94  times  in  an  hour,  which  is  more 
than  a  circulation  and  a  half  in  a  minute  :  From  the  celerity  of 
the  motion  of  the  blood,  we  may  give  a  good  account  *  f  the 
fodden  refreihment  from  visuals,  and  particularly  from  iuch  ais 
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areliquiJ;  as  alfo  of  the  quick  paflage  of  urine,  aodof  ihc 
quick  motion  ot  the  chyle  lato  me  hreafbof  lairfci^  mthoat 
iuppofing  unknown  paflaees  frooi  die  iloiMeli  or  tmf  oditf 
p(»rt»  into  the  bladdtr  tndi  breaflik 

2itf  befi  Tim     fMng  Timber  ^  by  JJr.  Rob- PhiL 

Tranf  N°  ipa.  p.  455. 

THE  cuftom  of  felling  timber  in  ^  fimA  of  En^loMi^ 
difiert  from  that  of  S(4^n(/^9  tuns  of 

felling  tod  manoor  (»f  barking :  la  tho  brmer  ii  kfelUl  in  thi 
fpring,  as  focm  aa  the  lap  ia  fiiUf  up»  vhick  kdtfioicfed  hf 

tne  trees  putting  out^  ana  theii  it  is  barked,  after  the  trees  are 
proflrate,  the  Tap  yet  remaining  in  their  bodies  ^  whereas,  ia 
the  latter  it  is  firft  barked,  and  that  in  the  fpring,  the  trees  yet 
living  and  ftanding  all  the  f  ummer,  and  not  felled  till  the  fol- 
lowing winter,  when  the  lap  is  fully  at  reft:  In  the  fpring,  and 
feme  time  afr^r,  all  the  trees  ar$  pregnant,  and  fpcndthemlelves, 
as  an  in  Ills  do,  in  the  produdlion  of  leaves  and  fruit,  and  io 
become  weaker  than  at  other  times  of  the  year  j  their  cavities 
and  pores  being  then  turgid  with  juices,  or  fap,  which,  the  trees 
being  filled  at  that  time,  ftill  remain  in  the  pores,  having  no 
'way  of  being  otherwile  fpent^  and  there  rhey  putrefy,  not  only 
leaving  the  tree  full  of  thofe  cavities^  which  render  the  timber 
weak,  but  breeding  a  worm,  as  both  ^J^lify^  and  Eu^p»  do 
tefttfy»  that  will  ib  exeeedi^y  damage  it,  as  .to  becomo  obo- 
gether  unfit  for  heavy  incumbrances,  and  other  ufeathak  reqiurs 
itrength  6  AU  timber,  felled  at  this  fea&o  of  the  yoee^  whethcf 
the  juices  putrc  fv,  or  odierwife  evaporate  or  dry  away,  isoot 
poly  fobjea  to  rift  and  gape,  but  it  will  fltfiuk  fo  confiderably, 
that  a  piece  of  fuch  timber,  of  a  feot  ibuaie,  viU  ufoaUj^  Atriiut 
ia  breaSdth^  of  an  inch;  than  vriiich^  lays  Vegedtti^  aothii^  ii 
more  pernicious,  if  ufed  fer  the  building  of  (hips;  to  i^ich 
SWut  Cafar  adds,  that  the'  fliips  may  ht  made  of  fuch  moift 
timber,  fdled  in  the  ipring,  yet  diey  will  certainly  be  ihfgty 
and  not  near  fe  good  lailers  as  (hips  made  of  timber  felled  later 
in  the  year:  In  all  which  circumi^anccs  mod  of  the  ancients  do 
fo  very  well  agree,  that  none  oi  thciu  advife  the  felling  of  tim- 
ber for  any  ufe,  before  autumn  at  iooneft ,  others,  not  till  the 
trees  have  borne  their  fruit,  which,  fays  "TbeopbrafiuSy  muil 
always  be  proportionably  later,  as  their  fruits  are  ripe,  lateria 
the  year;  others  again,  not  till  mid-winter ;  4^triXi  November^ 
fays  ^alladii^it,  nay,  not  till  the  winter  filflice  according  to 
CatQ'^  and  then  too  in  the  decccafc  oc  wan&o£  the  moon, 
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Wtween  the  J5tk?aid.454  rfher  age,  fiys  FegetiitSt  dr  ratber, 
secording  to  QihaBtdkti  htimsa the  aotb  of  ine new-moon:  In 
g€nera],r  fays;  ^ec^hraflasi  the  oak  m«ft  be  felled  very  late 
in  cbei  winter;  not      Skmtier^  a«  the  emperor  C&f^4ntifte 

tnoeao  too  being  then,  under 
^nh,  as  b  is  for  me  moffipart  in  dieda^r-time,  in  die  firit  part 
ofitadepr^fe;  and  the  felling  of  oak  within  that  compaw  of 
tilitfie,  they  call  ^empeftiva  Cjfiira^  fellini»  of  timber  in  leafon  5 
lind  they  all  unanimoufly  pronounce,  that  if  it  be  thus  felled, 
it  will  neither  nirirrk,  warp,  cleave,  nor  decay  in  many  years, 
It  being  tough  as  horn,  at-cl  the  whole  tree  m  a  manner,  as 
1l*heophrafftiS  aflerts,  as  hard  and  hrm  as  the  heart,  with  whom 
Mr.  Evelyn  agrees  j  if  you  do  not  fell  oak,  fays  he,  till  the  fap 
is  at  reft,  as  it  commonly  is  about  November  and  'December, 
after  the  froft:  has  well  nipped  them  ,  the  very  faplings,  thus 
cut,  will  continue  without  decaying,  as  long  as  the  heart  of  the 
tree:  And  the  reafon  of  this  is  briefly  given  by  Vitrnvius^ 
qtiia^  aerts  byhrni  vis  comfrimt  ^  confoUdat  drboreSy  bccaufe 
the  winter  atr  doth  clofe  the  pores,  and  ib  confcquently  confo- 
lidatea  the  treea,^  by  which  means,  the  oak,  as  he  and  ^Uftf 
both  expsefiJt,  will  acquire  a  fort  of  eternity  in  its  duration^ 
and  much  more  Co,  if  it  be  barked  in  the  fpring,  and  left  ftand-  . 
ing  alkthe  fummer,-  <s;qfiofed  tof  the  fun  and  wind,  as  is  ufual  in 
Sfaffitrdpirea,iydthc:  a^acent  counti^iea^  .whereby  they  find  the 
trunks  tvf  their  tiroes  *io  SAied  andi  hardened,  that  tbefappy 
IpftffiV  <^:»iminner>  .faeeori$is'as  fi^  aod^'dnrable  as  the  heart 
ttftlfc  Aa3  tho'  this  manner  of  hairking  .and  felling  of  timber 
mknowto  to  the  ancients,  as  ^haps^tt  is  to  all  the  world 
l^des,^  except  thefe  few  counties,  yet  they  ieem  not  unac- 
quainted-with  the  rcaloDabkr.eis  of  the  practice :  Vitriivius 
prefers  the  timber  on  the  fouth-.fide  the  jjppcniKe  (  where  it 
winds  about,  and  enclofes  TuJ\:a»y  and  Campanii-y  and  ilrongly 
reflcds  the  conftant  hear  of  the  fun  upon  it,  as  it  were  from  a 
concave)  incomparably  bctorc  (hat,  which  j^rows  on  the  north- 
fide  of  the  lame  hill,  in  the  fhadv  moift  grounds^  and  hi^j 
reafon  is,  that  the  fun  does  not  only  exhale  the  fuperfluous 
jnoifture  of  the  earth,  whence  the  trees  are  fapplicd  in  luch 
/hady  places  with  too  great  a  quantity,  but  m  f  xnt  meafurc 
the  remaining  juices  of  the^^rees  thcmfelves,.  afrer  the  produc- 
tion of  leaves  and  friiits,  rcndring  the  tirnberof  them  more 
liloie,  fubftaiitial,  and  dufoble  3  which .cwtainly  xvould  be  done 
^uch  more  4<fcanally,  if  the  Bark  wwr  takcsi  off  ^  the  fprkm 
of  the^ vyear,!^i  Jii|:;A;ij^ii/i>^,'  wU&i^  :thB  .ptapfeji^fe  this 
Vol.  II  R  r  r  n^ethod 
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laeriiod  fbr  their  timfaa%  Ao'  but  for  jpriVftto  afes;  mndl  miOt 
lb  in  fhip-building,  %  diina  <if  ft  public  a  concern}  where  tou^ 
«nd  lUid  timber- it  Miada  moie  neceffary  thw  in  oinliiMry 
1>uilding#«  It  is  true,  there  is  an  aAof  parliament,  i  Jac.  L 
Chap.  22.  which  forbidi  the  ftUing  of  timber  for  ardinarf  ofti» 
in  confideration  of  the  ttciy  .At  any  odier  tiaie  than  between  tht 
firft  of  ^^ii  ^nd  the  Uft.of  ^)i^>  whe»  the  fap  is  np,  andllie 
bftfk  win  ran^  to  wbick  it  rejidilyeflfwefed,*tfaat  poffiWf 
the  legiflators  did  notod^fider^  thnt  mc  harlt  nitffht  w  taken 
off  in  the  fpring,  and-fhe  tree  live  and  flourtfh  aH  the  eniuing 
winter  3  fo  that  tho'  the  tree  be  not  felled  till  the  winter  folftice, 
or  January  following,  yet  the  rinncT  is  not  at  all  defeated  of 
his  tan,  but  h-^s  kz  m  due  karon  j  and  in  that  very  a6t  of  par- 
liament there  was  an  exception  of  timber  to  be  ufed  in  fnip- 
building,  which  might  be  felled  in  winter,  or  at  any  other 
time :  It  is  true  indeed,  that  the  barkii^  and  peeling  bf  ft^nd- 
ing- trees  is  lomewhat  more  rroublciomc,  and  therefore  more 
chargeable  than  when  they  are  proftratc;  and  that  it  is  likely, 
people  have  therefore  ufually  felled  their  timber,  as  well  for 
shipping  as  other  uies,  in  the  fpring  of  the  year,  for  the  fake 
^f  the  more  eafy  and  cheap  barking  of  it,  rather  than  any 
■thing  clfe  $  it  it  aUo  tnie,  .that  timber  is  harder  to  felLin  win- 
ter. It  being  fo  comparand  £rm,  that  the:  ax  will  nor  mke 
fuchampreaion  on  it,  as  it  doth  iajrbe  ^ting,  which  will  ft 
•iifffki  endreafe  the  pirice.  of  the  felling,  and  itt  (awing  after- 
wards; bnt  how  iaconfideraUe  theierthings  are  in  comparifta 
of  the  great  advantajg^e  ofthit  OMinntr  4if .fdling  is  taiS^ 
frhe  greateft  objefiion  that  can  ,be  urged  againA  tfaii 

that  if  the  timber  be.  not  feUedtiU  mid«winter»  on^wm^^^jf 
•in  the  ibnth,  where  it  grows  in  eoppicetnad  wbo<£s^  th^  cannot 
^erbapt  indole  their  young  fprigsfoibon  at  fbthe  may  imagine 
needful,  and  therefore  they  willbe  backward  to  fell  their  tim- 
bcr  at  thut  feafon  ;  to  which  it  is  anfwcred,  that  the  timber  ib 
felled  m  vvof)ds  or  coppices  may  be  eafily  carried  off  before  the 
fecor.d  ipru.i/,  .ind  io  the  prejudice  be  fmall^  but  what  will 
^uite  reniovc  this  inconfiderable  difficulty,  is,  that  perhaps  it 
may  be  expedient,  tli^t  no  timber  whatiopyer,growing  in  woods 
or  coppices,  be  at  all  bought  for  the  king's  yards,  becauie  that 
nmbtr  growing  in  fuch  Ihady  places,  and  fo  fenced  from  the 
fun  and  wind,  as  timber  in  woods  for  the  molt  part  i^,  cannot 
be  lo  good  as  that  which  comes  from  aixexpofcd  Situation,  luch 
as  it  ufuully  hath  m  iorefts,  parks,  hedge^rows,  and  open  fields^ 
•where  ackaii  u  itindifiPM^At,  if  net'faM  the.pfoprieton. 
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^at  it  be  felled  in  winter,  when  the  nraG  and  corn  arc  ofF  rhc 
fields,  than  in  the  fpring  itfclf ;  and  rhe  otiicers  defigncd  for 
that  purpole  may  buy  all  their  timber  under  the  conattion  of 
Its  being  felled  in  winter,  a&er  the  bark  hath  been  taken  .off 
«iJhcJpryi§in  dne  ttme.  . .  ^  > 

S!^'^  Jamaica  Pepper- tree ;     7)r.  Hans  Sioanc,   PhiL  Tranfi 
v         ■  15)2.  p.  4(^2.  •  .  ■  » 

.  Jamaica  pepper*ti9ee»  haUi  a  tmiik  is  thick  as  a  manV 
digb,  riling  ftt^kbt  up  about  $d  foot  high,  corered  with  ar 
Yef^r/motthikiii  bf  a^rey^  ooloorv  and' branching  out  on  every: 
fde,  with.the  ejctreinitiBS'Oftnftwigsrfet  withJeaTcs  of  fcver;il 
Gk&^  tfae  .hirgefl  betnc  four  or  five  inches  long,  and  two  or 
t|ircc  inches  broad  in  the  middle  where  broadefl,  dccrcafl^^  to 
Isoth  extremities,  and  ending  in  a  point;  they  arcfmonrh,  ttiin, 
andXhifling,  without  inciiures,  and  of  a  deep  green  colour,  and 
{banding  on  long  footftalks;  when  brui(cd»  they  are  very  fra- 
grant, and  in  all  things  rclemble  the  leaves  of  a  bay-tree^  the 
ends  of  the  twigs  are  branched  into  bunches  of  flowers,  each' 
footlialk  fuflaining  a  flower  confifting  of  four  herbaceous^  or 
pale  green  'Petala,  bent  back,  or  reflected  downwrlrd?,  within 
which  are  many  *S/^«?/;;^  of  the  fame  colour  5  to  thefe  fucceed  a 
bunch  of  crowned  or  umbilicated  berries  ( the  crown  confiding 
of  foarfmallleavesVbif^r)  when  ripe,  than  juiiiper- berries; 
at  firft,  when  fmall,  they  aie  grecnifti,  but  .when  ripe,  the^ 
are  t>lack,  fmooth,  and  minuift,  containing,  in  a  mpift,  green^ 
andartanatic  biting  pulp,  two  large  j^;/f  or  feeds,  feparated 
by  a  membrane  lying  between  them,  each  of  which  is  an  hemi- 
jpheft,;  and  both  togctherrfarm  a  globe  |  whence  makes 
ir.one  fetid divifibk' into  .twa parts  s  Tbis:trce  .grows oa  ail  the: 
hiHy  parts  of  ^amaka^  hat  chiefly  in  the  north  thereof^/ icL  s 
flowers  in  ^line^  July^  znA  ^^ufiy  but  in  feveral  pjaceji.  fooner 
or  laijer,  according  to  .their 'fitufttion,^  and  the  dittbrfntleafons- 
far  rain^  and  after  it  flowers,  the  frnitibon  ripens  $  but  it  is  to 
b^  obf^rved,  that  in  cleared  open  grounds,  it  is  fooner  ripe 
than  in  thick  woods:  There  is  no  great  difficulty  in  the  curing 
or  preferving  of  this  fruit  for  uie^  it  is  generally  done  by  the 
Negroes,  who  climb  the  tree^,  and  pull  off  the  twigs  with  the 
unripe  green  fruit,  and  afterwards  carefully  feparare  the  truit 
from  the  twigs,  leaves,  and  ripe  berries;  after  which,  they. 
fXpolc  them  to  the  fun  for  fcvqral  days,  Ipreading  them  thin 
1)9  cloths»,^  (DdUng'jj^  at  intervaUi  and  ^arciuUyiavpiding 
; '    -  R  r  r  a  tb^ 
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the  dews,  which  arc  tncre  very  great  5  by  this  means  they 
become  a  \\v\c  fhriveled  and  dry,  nnd  from  a  green  chaage  to 
a  brown  colour,  unci  then  they  arc  fit  for  rhe  market^  they  are 
ot  diticrcnt  fjrts,  bur  generally  of  rhr  bigncls  of  black  pepper, 
fometimes  rcfembling  cloves,  juniper-bernes,  cinnamon,  and 
pepper  in  fmeil  and  tafle,  or  rather  having  a  peculiar  mix^ 
fcerl,  fomewhat  a-kin  to  them  all,,  whence  the  name  of 
jill-Spice  :  The  ripe  berries  arc  my  carefully  feparated  firam 
thioSc  to  be  cured,  becssiic  their  moift  and  plentmil  pulp  rHa- 
ckrs^thein  unfit  foe  cure;  iiiAeoce,  thefe  berfit»  eoming  alw^t 
imdpe  and  dried  maMttrvfe^  natoralifts,  have  thouj^t  them 
to  befntSbi  tmbiUoM  Sitco-,  the  fmaller  mwl  the  moce-irasnHit 
they  are,  they  areaocoutitcd  the  bettest  Tim  fivit, 
wkh  water  v^^m^  yieldt  a  very  lodocttemia  cheftitcal^c^ 
which  finka  to  the  boin(te  «f  water^  like  oil  6f  dmec'^  it  mwf 
defervcdiy  be  accoaateal  t)ia  heft  and  mft  temperate,  the 
mildefl  and  moft  innoceitf  of  common  fpices,  and  fit  to  come 
into  greater  ufc,  and  gain  more  ground,  than  it  hath  done  yctt 
oi  the  }icifi'I.:dia  commodities  of  this  kind^  all  which  it  far 
fur^ailcs,  HI  promoting  ciigcftion,  atjcnuating  vikiditics,  mo- 
derately heatiniT  and  ftrqngthening  the  liomach,  expelling 
wind,  and  domg  thole  friendly  oiFiCCs  to  the  bowels,  wc  gene- 
rally expe<5l  from  fpices:  It  is  now  commonly  fold  by  druggifls 
ior  Carpobalfamu m ,  which  Dr.  Shane  fuppofcs  to  be  owina  to 
Hertiaiidez^  who  hiys  it  may  be  its  Sticccdaiiti-.m ;  but  it  is  not  chat 
fruir,  bur  fccmsmorc  fragrant  and  iefs  aftringent  and  balfamic 
than  it ;  Oufm%  lays,  it  curef  a  ftinking  breath,  if  chewed ;  Jolm 
de  Sarrtus  telh  cu^  it  is  one  of  the  ingredients  in  chocolate  in 
2^  Spain  5  it  has  been  tabenby  Chtfaifffa  Pliny's  Carytftg^ 
Imff  and  by  oiheia  for  .^immum^  but  it  is  not  likely  that  it  was 
ienowfi  totbe  ancicmsi  as  not  growing  ia  the  Maft^  batiye/t'' 

%ki  .wild  CiimauH^p-^ee ;  Iff  SDr.  Hans  Sloane.  PhjU.  Tcaof. 
L   -       .    ...  .N^.I^^a•  p..4^j^         .  ; 

ARi^hMciferaylauYifolia^a^^  viridl  cakculat 

¥'am^f  or  wild  cinnamon- tree,  commonly,  but  /alfely, 
called  Cortex  Winteranus,  hath  a  trunk  about  the  thicknels  of  a 
man's  thigh,  growing  to  about  10  or  30  foot  high,  with  many 
branches  ind  twigs  hanging  down  from  it,  forming  a  very 
beautiful  rop  •  the  bark  confift^  of  two  parts,  one  external, 
and  the  nrhcr  internal^  the  former  is  a:;  thin  as  a  milled 

/hilling,  of  a  wbit;ih  aAi  or  grey  colour^  with  ft»oc  w hirer 

ipots 
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fpots  fpridclcd  Here  and  there  upcm  it,  and  fcvcral  fliallow 
furrows  of  a  darker  colour,  ranninf^  varioully  rhro*ir,  waich 
make  it  rough  j  it  is  of  an  aromatic  tafte:  The  internal 
bark  is  much  thicker  than  cinnamon,  being  as  thick  as  a 
mtUed  crown-piece,  and  fmooth,  and  of  a  whiter  colour 
than  the  external,  and  of  a  much  more  biting  and  aromatic 
tafie,  fomething  like  that  of  cloves,  and  not  gl urinous  like 
that  of  cinnamon,  but  dry  and  crumbling  between  the 
teeth:  The  leaves  come  out  near  the  ends  of  rhe  twigs^ 
without  any  order,  {landing  en  footftalks  an  inch  long^  they 
•re  each  of  them  two-  iticbea  ki'leagth^  and  ooe^  inch  broad 
near  the  cb4>  whef«  -  ttey  are  ^hmniih*  mm)  lodoiUfb,  be* 
ing  narrow-  at  th^'  begimatig^  fforn.  whence  they  enc^e  ii 
bfHMMMitowtt  the  extremity^  they  arerof  a  yeliowifh  greei| 
cobiu^  fhining  and  fmooth,  and  wichoot  incfifiim  About  the 
edge^  and  fiNileWhac  f^sfembling  t&c  ieffv^B  of  ba>y,  wjiouro* 
egfa/is:  Thft*ciidtOf 'tbotwi^  wst  branched -into  boncbes  of 
flowf^ii  Ibiidbg  ianeiyng  :M£ei  ffrnMht^  ieeeh  of  which  hodi 
a  feotflialk,  oil  whoCb^top  ii  a^ealyx,  oobfiftingof  feme-ikioll 
leaveii  ia'^wlikh  fii^e  fcarlet /or  purple  do  ihhd,  and 

within  which  is  a  la^ge  Stylus  ^  to  thaVe  fucceed  ib  many  caly- 
culated  berries,  of  the  bignefe  of  a  lai^c  pea,  roundilh  and 
green,  andcontaining  a  mucilagmoospale  f^rccn,  and  thinpulp^ 
and  four  bbck  (hming  j4cim^  or  feeds,  ot  an  irregular  figure: 
All  the  parrs  of  the  tree,  when  frcfh,  are  very  hor,  aromatic 
and  biting  to  rhe  tafte,  fomething  like  doves:  It  grow*;  in  the 
Jow-lirtds  or  Savannah  woods;  and  ^cry  frequently  on  each 
fide  of  the  road  between  '^Pi^jJ^-^^c  Forf^  and  the  town  of  Sr. 
go  de  la  Vnga^  in  Jamaica,  as  alfo  m  j!nte?'ca^  and  the  other 
Caribbee  iflands:  The  bark  of  this  tree  is  what  is  chiefly  in 
ufe^  both  in  the  plantations  of  the  En^Ufr  and  in  Europe  ^  and 
it  is  cafily  curefd,  by  only  cuftting  off  the  bark,  and  fuffering  if 
to' dry  in  the  ihadc:  Tne  rhore  ordinary  fort  of  people  ufc  it 
in  the  Mies  inftead  of  all  other  fpice^^  being  thought 
very  good  to  corre^  tie  inModenite  humidities  of  i^e  (fal~ 
ittAcbi  he^  digeilion,  expek wiMd;  fSc*  1 1  i»  4hett  at  well  aa 
in  .^iHe^- thought  ^to  be  A  very  g6od  rdOiedv  againft  vhtf 
Ictirvy,  ^od'tp  deaAle  and  invigorate  <tfao4>lo«id|  ' being  uled 
for  thirfe  purpofes  by  Xmitii  druggifti  and  a^Keearies,  under 
tlic  luutte  of  Cortex'WtnttyamSi  whieb'it  ie  not,  but  {x.  may 
very  well  rup)>ly  its  pleto;  it  i»'«in  the  IP^  JMer,  tnixt  and 
given  with  ftcef,  and  other  medicines  j  but  if  the  patient  be 
of  a  hot  conditutioHi  it  docs  more  harm  than  good,  it  being 
■  ^     *  ^  very 
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^very  watrin:  If  fUli,  whkh  ii  %  yaioot  lpirk4clfAV(^A&yMii  iw^ 
kiTes,  or  twd  fagar  •  fermented with  water,  be  miised  with 
ibnie  of  this  bark,  it  lofcs  in  part  its  loathfome  empyroumatu; 

fmell :  This  bark,  if  mixed  with  water,  and  diftilied  f^r 
Veficam.  yields  an  aromftuc.oil^.finkipg  to  the  bpf^^w  of.  the 
watet  like  oil  of  .cloves.  .  \i  .  i 


1  I 


^he  Circulation  if  the  Watry  V'-jL^ovLrs  and  ibe  origin  of 
Springs 5  by  M,  Edm.  Halley.    Phil.  Tranf.  N**  ip2.  p.  46S, 

IF  a  particle  of  water  were  expanded  into  a  (hell  or  bubble, 
ib  as  to  becodie  top  times  as  big,  in  diameter  as  when  it  wa« 
wster,  fuch  a  tNutide  would  htco^'ifMcificalfy  lighter  thas 
flpr,.  and  fife  aaioi^i^jtliat  flatus^-  or..wmn  fpifcit;  .tlia«£ift  ^ 
parated  it  fiom  tbd  nutlt  ef  iwatfft  continued  to  difteoiicitt 
the  Huac  dbBrcse^rbnt  that  warmth  decrcaftng  and;  tjf^.iitr, 
growing.  cqi£r,  and  withal  ipecifically  iighter^  thto.,vaBOOiia 
wiU  <oSre^iiCDtly  ftop  inlaxarri>»MiyytP  »f  rfift^if #  1  ift  cmiie- 
fiend  'j  which  may  happen  0^  feM^^^McMrts^  WFMT 
asM :  Xet  Mr«  2Ui^  <M      prcMi«  «tt  this  il^tlla  «ay 
pfiisciplc  of  be.cifib.of  vappiirs/Tghd^Ilhatihfitiilii^y  iiQt  bo«v 
ceruin  (brt  of  matter, .  whofc  eoi^tas  may  be  comi^ry  fo  that  of 
gravity,  as  is  evident  in  vegetation*  Iwhdrein  the  tendency  of 
the  fprouts  is  direftly  upwards^  or  agaioft  the  perpendicular: 
But  whatever  be  the  true  caufd,  it  is  scertain  in  fad,  that 
warmth  docs  feparate  the  particles  pf  water,  and  emit  them 
with  a  velocity  proportionable  to  the  intehfenefs  of  the  heatj 
as  is  evident  in  the  ftearu  of  a  boiling  caijdron,.  wherein  like- 
wife  the  velocity  of  the  alcent  of  the  vapour*  doeavifibly  dc- 
creafc,  rill  they  difappear:  Vapours  being  thus  raifed  by 
warmth,  let  us  in  the  hrft  place  fuppofe^  that  the  whole  fur- 
face  of  this  globe  were  all  water  lo  aigl^lU  depth,  or  rather^ 
that  the  whole  body  of  the  earrb  were:  water/ and  that  the  {am 
had  his  diurnal  courfe  aboiU  if  ^  tf  H'Ould  follow  diax  tbo  ajf 
would  of  itfisif/imHbe  a  certlin  qnautity  iof  l^iljsoip  .t^ppw^ 

Wftting  the  air,  ;aQ4  ratfip^xiMrq  plentiful  v^gi0v^H  fn>^  tbe. 
ivater  in  the  ^eynlimeft  the  eiffj^frouMfuflai^  agr<ater  pfopor- 
fiqtlpf  theti^  tm-  t^nrm  jwtteij  willi>iield  mm  di^Ufe^iaks^ 
^Jbicb*,  upon;  j(Ke»  ^bfeiKe  of  d»0>  ion  id^  4)^  wp^ld  be 

aU/a^^aifpbar^d-Jn  dewsi  pnalogout  tp  the^pr<^ipits^tion  of 
ialtf  joe  f )^  ooolittg  of  die  liquqrs^  nor  is  it  ta  be  th^Hight, 

al  in] fuch  a  i:a{e  there wotrld  be  any  diverfity  of  weather^ 
(Mr  tbao  what  would.b^  pctipdiciil,  ^^idjcvcry  ye^r  alike,  the 
.-.jv  '  fcvcral 
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fevml  i|)Lixlttfe4  of  f»Uiic  beterpgqncous  vapours,' 

being  qiii^.'tftk€»..awiy^  wluph«  as  they       yariou(]y  coiut 
ppmid^  .'and  brought  by  the.  windf ,  jfecm    be }tbe  caufes.oC 
thofe  .varioiis  ftafw^  wa.inwpr  obfcrve :  Jn. tl|u.  caCe^ ^tbe  re," 
giont  of  air,  every  .wb«re<..afithe.  ffwi^  height,  .would  W 
equally  rephmiAlcdiwub'the  prppomqa  pf.  fjMM  ic'wouldt 
contaip,  regaifd  .  being  only  to  be  bad,  to  the  oifierem  dep,rce 
,   of  warmth,  from  the  ncarnds  pr  diflancc.of  ?he  fun  j  and  aa, 
eternal  caft- wind  would  blow  all  roiind  the  globe,  inclining 
'    only  to  the  lame  fide  of  the  call,  as  the  latitude  docs  ironi  the 
'    EquatOTy  as  is  obferved  in  the  ocean  between  the  'I'ropici:  \xx 
'    thq  nc3^t  place  let  us  fuppofe  this  ocean  intcrlpcrfcd  with  widt^ 
and  fpacious  tra(5ls  of  land,  with  hi^h  ridges  of  mountains,  as 
•   the  'Pyretieariy  Alfs,  Ap^enine  and  Carpatbian  in  Europe  -^  'tan- 
'    rus^  CaucafuSy  Imaus^  and  feveral  others  in  Ajh^      las  and 
^    the,  Mofi^s  Zutj<e,  with  other  unknown  ridges  in  JlJ'yicay 
'    whence  fh<s  Niky  ^iger  and  the  Z^/>^  arife^  and  in  America^ 
^   tbc»  Abides,  and  the  ^^/^/^^/j  mountains  9  each  of  which  far 
'   ^q^afs  the  ufaal  height  to  which  the  aqueb^s  Vapours  of 
tbi^fclves  ai^ai^  a^d  on  the  totp^  of  which  the  air  is  fo  colcfj 
'   and  rarified,  as  to  r^tnin^btit  a  fmall  part  pf  thoie  Tapouii| 
I   brought  thither  by  t^e  winds:  -Tthofe; vapours  therefore,  thai; 
i   are,  rai(ed  copipufly  ii^  the  fea,  aiul  by  the  winds  carried  over 
the  lowrt^da  to  thofe  ridg^  o£  mountains,  are  there  compel^ 
'  ledf^  thoijfaeaiii  of  |ba  air.to.inotint  up  with  it  to  thp  tons  c^f 
(   tbe  ^?IH]||int||iiw»  wh^r^  tb.e  ^ater  prefeptly  p;'ecipxtates,  glcei> 
ing,4p\|i'n  by  the  crevicCf  pf  the  ilonea  ^  and  part  of  the  vapours 
I  entring  intOrdiejcaveiCn^  of  tbe  hills,,  r^ey  are  collefled,  a«  in 
>   an  alembic,  inio  the  baibnaof  ilone  they  find  there,  which  be-. 
?  ing  once  filled,  all  the  overplus  of  water,  that  comes  thither* 
»   runs  over  at  the  lowed  place,  and  breaking  out  by  the  IuIls  of 
the  hills,  foims  fingle  ipringsj  many  of  rhefe  running  dowiv 
the  vallies  or  guts  between  the  ridges  of  hills,  and  coming  to^ 
\   unite,  form  little  rivulets  or  brooks  5  and  many  of  thcfe  again- 
meeting  in  one  cominon  valley,  and  gaining  the  plains,  and 
?  growing  lefs  rapid,  become  a  river  •  and  of  thefc  again  fcvcral 
f  united  in  one  common  channel,  make  fuch  flrcams,  as  thc_ 
i  Rhific,  Rbons  and  the  Danube which  laticr,  one  would 
i  hardly  think  to,  be  the  colle£lion  of  the  water  condenfed  from 
I  vapours,  if  wc  did  not  coniider  how  valt  a  tra^l  th;^  river. 
i  drains,  and  that  it  is  the  aggregate  of  all  thofe  fpnngs,.  whicK* 
i  br^ak  out  on  the  fouth-fide  of  the  Carpathian  mountUins,  awj 
}  00*^0  nocth^fideof  the  itnmenic  ridge  of  the  ^ip^  which  ia 
^  *  'one 
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„^,inn,.t1  chain  of  tnounttfiw •!»•«*  Smksierlatti  to  the 
Zr^r'nci  u  m.y  generally  pafi 'fcr  .        djtf  Ae 

Srtmtjortionabk  to  the  length  and  heigh*  of  Afc  fidge«,  fram 
^^^enK.  fountain,  arLfe'  Thus  one         of  fb»  Y-POUrs. 


Ihfch  is  blown  upon  the  land,  returns  by  the  river,  into  the 
S  frotn  whence  they  catne :  Another  part  is  by  the  cool  ot 
Jte'tiiaht  mnAe  to  fell  again  by  de*s,  or  elle  by  rains,  into  the 
£  iSoreit  reaches  the  land ;  wi>.ch  is  by  far  the  greater 
part  «f  the  whole  quantity  of  vapours,  becauie  of  the  great 
SrcM  of  thrfceini  and  tiM  is  the  reaten,  why  rivers  do  not 
Sun.  into  the  ilfe*VerW«e<x«  fo  tnuch»  as  is  raifed  ,n  vapour: 
A  ThTrdpartWk  on  the  low  kiid.,. where  "  become,  the  'Pa- 
M,.m  of  plant*,  from  which  it  «  exhaled  again  in  vapour  oy 
the  Taion^  of  ^e- fun,  mA  either  c«ricd  by  the  wjn<fs  to  the 
£  to  fall  there  in  nun  of  deWj  or  elfe  to  the  mountains  to 

£\tere  turned  •^M;^^^'^.'^^  '^^J^J^^ 
Jiatelv  happen,  yetafterferewil wtffit«df» 
and  falEnfin  rL  or  dews^  Oadl  partkk  of  die^tef  ^  at 
lenorh  returned  to  the  fea,  from  whence  ft  came  t-.A4d  to  thk. 
th'  t  ie  r  "in- water,  after  the  ear*  i.  f«Uy  [fitted  With  moiftme. 
docs  by  the  vallies  find  its  way  into  thenvers.  Mdfti.eom- 

Jc'diolny  fent  back  into  the  l-^*"  '-'J'^rS^'tJflSS; 
fition  performed ;  and  this  hypo'^^^''^  "enw  mo»  *«f^We 
San  iLt,  which  derives  all  Iprings  from  ram-WiteW,  <»blch 
vet  arc  perpetual,  and  vv.thout  diminution,  even  when  n» 
Win  falls  W  a  long  Ipace  of  timej  or  than  that,  which  derivM 
Aem  from  a  filtranon  of  the  fc-waters  thro' certain  imaginary 
raW>  ot  paffages  within  the  earth,  wberem  they  lofe  their 
&ltneft;i)«t  this  latter  hypothefis,  bcfidc*  many  others,  la- 
Swtrt  tncler  tVi»  winetral  abfurdity,  that  the  ^largeft  rivers 
Savctfceir  motf  copions  fountains  farthe ft  trom  thefca:  This. 

toay  allow'iJf  final  canfes,  feetns  to  be  the  defign  ot  the 
bilirto  Verve,  li  afctnbics  to  diftil  fi«<h  water  for  the  ufeof 
"an  atd  beaft.  ;a«d  tfeeir  beights^t*  ^ve  >  defcem  to  thofa 

ftrcatni,  to  futi  doWn  gtetly.  like  » iteiv  «f 
ohr.o  be  the  bvrbeie6ci*h  to  fh*  creation:  Now  tlui 

theorv  of  Iprings  is^not  a  bare  hypotbefis,  but  founded  on  o- 
See  winch  Mr.  T^r/Zo'  bad  |ained  at  St.  .Hi/e»*j 
rrnt^ht  timc.  only  cn^.opslf  the  Ml.,  a^^^^^  8«.  ,ari. 
above  the  fea,  there  was  fo  ^^raogc^a  cdnd|«fttKJn,  Or  rathct 
precipitation  of  the  vuj  uur..  that  they  proveia-a  great  timdraiice 
to  him  in  bis  celeftul  ubltrvauonsj  fo^  in  «  dear  flty,  the 

dew 
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dew  would  fall  fo  faft  as  to  cover,  every  half  quarter  of  ati 
kour,  his  gialTes  with  little  drops^/fo  that  he  was  obliged  to 
wipe  them  ofteni  and  hi»  paper  would  be  fo  wet  diac  it  would 
not  bear  ink, 

^F%e  Modern  Theory  of  Gene rar ion  5  ly  2)r.  Geo.  Garden* 

Phil.  Tranil  N''  ipa.  p.  474. 

UPON  comparing  the  obiervations  and  difioveries  of 
Dr.  Har^jty^  Sig.  M^lpighi,  iDe  Graaff  and  M.  Lewn- 
ib^ri  together^  Dr.  (StrieH  concludes^  that  the  following  three 
things  iee^m  very  probable,    i.  That  animals  are  ex  Animal- 
cuh,    a.  That  the  Animalcules  are  originally  in  the  male  feed 
and  not  in  that  of  the  female.    3.  That  they  can  never  come 
forward,  nor  be  formed  into  animals  of  their  rcfpcduc  kiikis^ 
without  the  Ova  in  tiie  knKile:  The  iiril  of  tacl^-  Dr.  Garden 
argues  from  thelc  three  oblcrvations.    i.  That  fomething  has 
often  been  obferved  by  Alalpigbi  m  the  Cicatrice  la  of  an  egg^ 
before  incubation,  like  the  rudmients  of  an  animal,  in  form  of 
a  tadpole.    2.  From  the  liidtkn  appearance  and  difpiaying  of 
all  the  parts  afcer  incubation,  it  feems  probable  that  they  are 
not  then  adually  formed  out  of  a  fluid,  but  that  the  Stamina 
of  them  have  been  formerly  there  exiftent,  and  are  now  ex- 
pandedj  the  firll  part  of  the  chick,  which  is  difcovered  wi(;h 
the  naked  eye,  is  the  'PunSluia  SaUens^  and  that  not  till  three 
dajra  and  nights  of  incubation  are  pad  5  and  then  on  the  fifth 
day  the  rudiments  of  the  head  and  body  do  appear:  This 
made  Dr.  Har'vey  conclude,  that  the  blood  had  a  being  before 
any  other  part  of  the  body,  and  that  from  it  all  the  organs  of 
the  ftetas  were  both  formed  and  npuriflied^  but  by  MalpigM% 
oblerfattons  it  appears,  that  the  parts  are  then  only  ib  far  ex- 
tended,  as  to  be  made  vifible  to  the  nak^d  eye,  and  that  they 
were  a^ttally  exigent  before,  and  difcernible  by  glaifes ;  After 
an  incubation  of  90  hours,  we  lee  the  head,  the  eyes,  and  the 
Carina,  with  the  Vertebrae,  diftind,  and  the  heart;  after  40 
hours  Its  pulie  is  vifible,  and  all  the  other  parts  arc  more  di- 
ftincl,  which  ciur.or  be  di{ccrncJ  by  the  naked  eye  before  the 
beginninfy  of  the  fiaii  day  j  fioni  whence,  it  fceius  very  proba- 
ble, that  even  the  fo  early  dilcovery  of  thofe  parti  or  the 
toetus  by  the  microfconc,  is  not  the  decerning  of  thofe  parts 
newly  formed,  but  only  are  diluted  and  extended,  .by  receiv- 
ing of  nutriment  from  the  CoUiquar/ientum    lo  that  they  fcern 
all  to  be  actually  cxtftent  before  the  inculcation  of.  the  hens 
And- what  <S''Zi;tf«!i;»£r(^^iiAth  diicovered|.  in  the  transformation 
Vol.  U.  S  f  f  of 
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ci  infefls,  qlves  no  fmall  light  to  this  fince  he  makes  it  appear, 
^hat  m  thoic  large  F.rucas^  which  iced  upon  cabbage,  if  taken 
about  the  time  they  retire  to  be  transforracd  into  jti-irelia's^ 
and  plunged  often  in  warm  water,  to  make  a  rupture  of  the 
outer  ftin  ^  you  will  difcern,  thro*  the  tranfparency  of  their 
tecond  membrane,  all  the  parts  of  the  butterfly,  as  the  trunk, 
wings,  feelers,  ^c.  folded  up  ^  but,  that  after  the  Eruca  is 
changed  into  an  Aurelia^  none  of  thefe  parts  can  be  difceme^, 
being  To  mudi  drenched  with  mpifture,  tho'  they  be  thcfe 
actually  formed:  Another  confideration  ts  from  the  andogy^ 
which  we  may  fuppofe  between  plants  and  animals 3  all  vege- 
tables we  lee  proceed  from  Httle  plaliCiSi  th^  leedk  of  veset»- 
Ues  being  no  other  but  little  plants  of  the  &me  kind,  lidded 
up  in  coats  and  membranes ;  and  froiti  hence  we  may  probaUy 
cdtiiefiure,  that  fo  curioufly  an  organized  creature,  as  an  ani- 
mal,  is  not  the  fudden  prod u ft  of  a  fluid  or  ColUquamentKmy 
but  does  much  rather  proceed  trurn  an  .Auimalcuk  of  the  fame 
kind,  aiui  his  all  its  little  members  folded  up  according  to 
their  fcvcral  joints  and  plicatiiresj  which  are  afterwards  en- 
larged and  diltended,  as  we  fee  in  plants  :  Now  tho'  this  con- 
fideraticn  slone  may  feem  not  to  have  much  weight,  yet  joined 
to  the  two  former,  they  mutually  ftrengrhen  each  other  :  And 
indeed  all  the  laws  of  motion  which  are  hitherto  difcovered, 
cm  p've  but  a  very  lame  account  of  rhc  formation  of  a  plant 
nr  animal ,  we  fee  how  wretchedly  iDes  Cartes  acquits  himldf, 
wlicn  he  began  to  apply  them  to  this  fubje^  j  they  are  formed 
by  laws  yet  unknown  to  mankind  5  and  it  fcems  moft  probable, 
that  the  Stamina  of  all  the  plants  and  anitnals|  that  have  been, 
t>r  ever  lhall  be  in  the  world,  have  been  formed  at  firft  by  the 
Almighty  Creator  within  the  firft  of  each  refpedive  kind  ;  and 
he  who  confiders  the  nature  of  vifion,  that  it  does  not  give  us 
\ht  true  magnitude,  but  the  proportion  of  things;  ami  that 
which  fecms  to  our  naked  eye  but  a  pointy  may  truly  be  made 
up  of  as  many  parts,  as  feem  to  us  to  be  in  the  whole  univetlS^ 
will  not  thitik  this  an  abfurd  or  impoiSble  thing. 

The  Ifecond  poinir,  which  later  difcovcries  have  made  pro- 
t^blt)  is,  that  thefc  Animalcules  are  originally,  in  the  feed  of 
'  the  ttiale  and  not  in  the  female  5  for,  i.  There  arc  oblcivai 
innumerable  A/i/f::alr:da  in  the  Iced  of  the  male  of  all  animals^ 
M.  Lce^veffhoeck  hath  made  this  fo  evident,  that  there  feeras 
litdc  room  to  doubt  thereof.  2.  \\'c  obferrc  the  rudiments  ot 
a  fo?-us  in  er^gs  which  hare  been  fecundated  by  rhe  male;  but 
no  luch  thing  is  to  ba  fcen  in  thofc  which  are  not  fo  impreg- 
nated 3 
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naled;  and  Malfighi^  in  hit  obfcnratiooiB,  makes  it  Tery  prp- 
liable*  that  thete  tadiments  proceed  originally  from  the  malct 
and  not  the  female.   9.  The  reftmblance  between  the  radt* 
menta  of  the  fcccus  in  Ovo^  both  before  and  after  incubation^ 
and  the  jinimakuk,  makes  it  very  probable,  that  they  are  one 
and  the  famcj  the  f^ime  fliapc  and  figure,  which  Leewen- 
boeck  gives  us  of  the  yhiimalculey  Malpighl  likcwilc  gives  of 
the  rudiments  of  the  icetus,  both  before  and  after  incubation  j 
yea,  and  even  the  fcetus*s  of  animals  do  appear  fo  at  firft  to 
the  naked  eye  5  whence  Dr.  H&rv^y  acknowledges,  that  all 
animals,  even  the  uioft  perfedl,  arc  produced  of  a  worm. 
4,  This  gives  a  rational  account  of  many  foetus's  at  one  birth, 
cfpecialiy  that  ot  the  Countefs  of  Holland  ^  and  how,  at  leaf!", 
a  whole  ciufter  of  eggs  in    hen  are  fecundated  by  one  coition 
of  the  male.    5.  This  gives  a  new  light  us  it  were,  to  the 
firft  prophecy  concerning  the  MeJJiah^  that  the  feed  of  the 
^voman  JbaU  bru^e  the  hsai  nf  the  ferpenty  all  the  red  of 
mankind  being  thus  moil  properly  and  truly  the  feed  of  the 
i&aD.   6,  The  analogy  already,  wnich  we  may  radonaliy  fug^- 
pofe  between  the  manner  of  the  propagation  of  plants  and  ani* 
mal^  does  like  wife  make  this  'probable:  £very  herb  and  trc^ 
bears  its  ieed  after  its  kind,  which  feed  is  nothing  elie  but  a 
little  pUiu  of  that  kind,  which  being  dirown  into  the  earth,  as 
into  an  Cfferus,  fpreads  forth  its  roots»  and  receives  thence  its 
iiouri/hmentf  but  kith  its  form  within  itfelf  j  and  we  oiay  ra<- 
tionallv  conje£lure  .£bme  fuch  analogy  in  the  propi^gation  of 
anin^^k 

The  third  particular,  which  later  difcoveries  make  probable, 
IS,  that  animals  cannot  be  formed  of  rUefe  Aiimakides  without 
the  Ova  m  tcmales,  which  are  neccllary  foi-  lupuiying  ta;  ni 
with  proper  nutriment-  and  this  is  evinced  from  tne  follo-.vii.g 
conilderations.  i.  It  is  probable,  that  an  A^iimakule  c.nv 
come  forward,  if  it  do  not  fall  mto  a  proper  Nidus -.'.a^  vve 
ice  in  the  Cicatricul^.  in  egos  •  for  tho'  a  mulion  of  th^tn  ihovi'd 
fall  into  an  eg<T,  none  of  them  would  come  1  )rvva;  d,  bur  wiiat 
were  in  the  centre  or  the  Cicatrlcida  and  perils ps  tne  AV  /.vj^ 
iiccell'ary  for  their  formation  is  fo  proportioned  to  rheir  hnik, 
that  it  can  hardly  contain  more  than  one  jiiimakuk-,  and  13 
may  be  the  rcalon,  why  there  are  fo  fi:w  mongers:  This  we 
fee  is  abiblutely  neceflary  in  the  oviparous  kinds 5  and  the  only 
difference,  between  them  and  the  viviparous,  feems  to  be 
this,  that  in  the  latter,  the  Ova  are  properly  nothing  but  the 
Cicatricuh  with  its  ColfHquame>num^  fi>  that  the  foetus  muil 
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I'pread  forth  its  roots  into  the  tJferus,  to  receive  its  notiriffi<» 
ment;  but  the  eggs  in  the  oviparous  may  be  properly  termed 
an  UteruSt  in  relation  to  the  Fcetus-y  for  they  contarn  not  only 

the  Cicatyiciila^  wuh  us  ^jimien  and  the  Colliqucime/itum^ 
which  latter  is  the  immediate  nourilhmcnt  of  the  Icenu-,  but 
alio  the  materials,  which  arc  to  be  converted  into  that  Collf- 
quamcmum-j  fo  that  the  Fcstus  fpreads  forth  us  roots  no  farther 
than  into  the  white  and  yolk  ot  the  egg,  from  whence  it  de- 
rives all  its  nourilhnicnr :  Now  that  an  Amnalcule  cannot 
come  forward  without  fome  fuch  proper  Nidus,  will  not  be  de- 
nied; for  it  there  were  nothing  needful,  but  their  being 
thrown  into  the  Uterus,  we  do  not  lee  why  many  hundreds  ot 
them  ihould  not  come  forward  at  once,  at  Icafl:  whilft  Icattcred 
in  lb  large  a  field,  a.  That  this  Cicatricula  is  not  originally 
in  the  Uierus,  feems  evident  from  the  freqaent  conceptions, 
which  have  been  found  without  the  Uterus-^  fuch  as  the  child, 
that  continued  z6  years  in  the  woman  of  '/holoufe^  belly  5  and 
the  little  Foetus  found  in  the  jlbdomen  of  Mad,  de  St.  Mere,  to- 
gether with  the  tefticle  torn,  and  full  of  clotted  blood;  fuch 
a](b  feems  to  be  the  Fcstus  in  the  Abdomen  of  the  woman  of  Oh 
fenhmen  5  all  wfaoft  members  were  eafily  to  be  felt  thro*  the 
ikin  of  the  belly,  and  which  fhe  had  carried  in  her  belly  for 
four  years:  Now  granting  once  the  nccefBty  of  a  prriper  IJiius^ 
fcrthc  formation  of  an  Ammalcule  into  an  animal  of  itsre- 
fpeftivekind;  thcfe  obfti  vations  make  it  probable,  that  the 
U'cftes  are  the  Ovaria  appropriated  for  that  u!c  ;  for  tho'  the 
Aninmkuks  coming  thither  in  luch  cafes  may  iccm  to  be  ex- 
traordinary, and  that  uiually  the  impregnation  isin  Urero'^  yet 
it  may  be  collefled  from  thence,  that  the  Ckntrindce  ov  Ova 
to  be  impregnated,  arc  in  the  "I^efies  of  the  itfm^Ie ;  for  if  it 
were  not  fo,  the  accidental  comin'^  of  Animalcuks  thither 
could  not  make  them  more  forward  than  in  any  other  part 
of  the  body,  fince  they  cannot  be  formed  and  nourilhcd 
without  a  proper  NIduS.  3.  It  is  acknowledged,  that  the 
F(£n<s  in  Urero,  for  fome  confidcrable  time  after  conception, 
harh  no  connection  with  the  womb^  that  it  fits  wholly  loofe  to 
it,  and  is  pcrfeftly  a  little  round  egg  with  the  Foetus  in  the 
middle,  which  fends  forth  its  umbilical  vclUls  by  degrees, 
and  at  laft  lays  hold  on  the  Uterus :  Now  from  hence  it  leems 
e  vident,  that  the  Cicatricula^  which  is  the  fountain  of  the  jfyi- 
f2jakiJe\  nourishment,  does  not  fprout  from  the  Uterus,  but 
hath  its  origin  elfewfaere,  and  falls  in  thither,  as  into  a  fit  foil, 
•  froni  whence  it  may  draw  nutriment  for  die  growth  of  the 
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PwUtS^  elfe  it  cannot  be  cafily  imagined,  how  it  ihould  not  have 
ftn  immediate  connexion  with  the  Uterus^  from  the  time  of 
conception :  If  you  join  all  tbeic  three  confiderations  together  $ 
vii^,  that  an  Animmida  cannot  come  forward  without  a  proper 
Nidus  or  Gcatricuia^  that  there  have  been  freqaent  Pmus*k 
Ibttnd  witfaoatfide  of  the  womb  5  and  that  they  nave  no  adhe- 
fiontothe  Uterus^  for  a  coofiderable  time  aner  conception  ^ 
theie  things  feem  to  make  it  eWdent,  tha^  animak  cannot  be 
formed  from  Animdcuks  without  the  Ova  in  females :  To  all 
this,  Dr.  Garden  lubjoins  the  propofal  of  an  Experitnentum 
Cruets y  which  may  feem  to  determine,  whether  the  Teftes  in 
females  be  truly  rhc  Ovaridj  which  is  to  open  the  Abdomerj  of 
the  females  of  Ibme  kinds,  and  cut  oat  their  telliclcs  *  and  this 
will  determine,  whether  they  be  abiblutely  ncccffary  to  the 
formation  of  animals:  There  are  Ibnie  ditficulties  propoied 
againft  this  conjecture,  which  the  Do(5tor  thinks  may  be  eafil^ 
foived  ■  fome  objccb  the  diilance  between  the  Tub ce  or  Cornua 
Uteris  and  the  teflicies  ^  but  to  this,  Sivarnmerdam  and  others 
oppole  the  like  diltance  between  the  Infundibulim  in  hens  and 
frc^s,  and  the  ovary  ^  and  yet  it  cannot  be  denied,  that  the 
eegs  are  tranfmitted  thro*  this  into  the  Uferus^  and  befides, 
ae  Graaf  and  others,  have  by  repeated  obiervations  ibund,  that 
the  Cornua  Uteri  do,  at  certain  times  after  conception,  embrace 
the  Teftes  on  both  fides  the  Uterus:  In  the  lecond  place»  they 
object  the  great  difproportion  between  the  pretended  eggs  in 
the  ovary,  and  the  aperture  of  the  ^ubdft  otCsmua  Uteri ;  the 
former  being  a  great  deal  bigger  than  the  latter:  but  both 
ie-Gnuif  and  Malpizbi  have  cleared  that  matter,  by  making 
appear,  that  thefe  bladders  in  the  ovary  are  not  the  Ova^  bat 
lerve  to  form  the  slands  wherein  the  Ova  are  produced,  which 
brdak  thro*  a  imau  Papilla,  opening  m  the  gland,  which  bears 
a  proportion  to  the  aperture  of  the  tube.  1  hey  obje^ 
the  ditficLilty  of  conccivmg,  how  thefe  eqos  fliould  be  impreg- 
nated by  the  ictrd  of  the  male,  both  bccaufe  there  is  no  con- 
nexion between  the  Tul?^  and  the  ovary  for  its  tranfniilllon, 
and  bccaufe  Dr.  Har'vey  could  never  difcover  any  thinj^  thereof 
in  the  Uterus^  as  to  this  laft  difficulty,  M.  Lehvevbocrk  hath 
cleared  it,  by  the  difcovery  of  innumerable  A^iimakuks  of  the 
feed  of  the  male  in  the  Cor'fiua  of  the  Uterus,  and  thole  livincr 
a  confiderable  time  after  coition  :  As  ro  rhc  former,  we  may 
either  fuppofe,  that  there  is  fuch  an  inflation  of  the  or 
Cornua  Uteri  in  the  time  of  coition,  as  makes  them  embrace 
the  OvariOt  andfuch  an  approach  of  the  Uterus  and  it9  C^r/tua, 
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as  that  it  may  cafily  truafinit  the  feed  into  the  ovary;  ox  dr<» 
that  the  Ova  arc  impreg^ed  by  the  ^imakuki  ^^ter  tl^y 
dclcend  into  the  l/ierus^  and  not  in  the  Qbvary^  the  former 
jbems  probable  for  this  reaio«i,  tb^t  at  kaft  a  whole  dnitcc  of 
eggs  ia  a  heo  will  be  impregnated  by  one  tread  of  the  Wih^ 
now  thU  impregnation  ieenu  to  be  in  (be  viteUary,  and  noi  i» 
the  UferuSf  as  the  eggs  pais  almig  firom  day  to  day  ^  for  it  «ais 
bardly  be  fuppofed*  that  the  J^nimak^ks  (hoi^Id  fubnft  fi>  lopg» 
being  icattercd  }ooiclv  in  tbn  f/ferusy  u  to  w4it  thci# 
many  days  for  the  ftconaatian  of  the  eggs,  as  they  pais  aloi^^ 
the  latter  conjefturc  hath  this  to  ftrengthen  it,  that  the 
makuks  arc  found  to  live  a  conliderablc  time  in  the  Uterus 
and  tiiat  if  they  fhould  impregu.itc  thv  Ova  in  the  ovary  itfclf, 
the  L'a:nis  would  eiicrcafe  fo  faft,  that  the  Ova  coi^ld  npt  pal» 
thro'  the  ^fubce  Uteris  bat  would  cither  biirft  the  ovary,  or  Ull 
down  into  the  jibdomcn  from  the  orifices  of  the  ^lubdS  j  and  that 
from  hence  proceed  thofe  extraordinary  conceptions  in  the 
j4bdomn  wirhoutfidc  the  Uterus:  But  M.  LeeiV'e>ibo^ck,  to 
weakenthis  conftderation  about  the  conce prion's  being  lif^e  unto 
an  Ovum  m  the  womb,  propofes  a  parallel  between  thefe 
j^imalcuks  and  infe^  jind  infinuat<9#)  that  a^  tbe  latter  caft 
their  (kins,  and  appear  of  another  ibape»  ib^hc  oth^r,^  whicl| 
fttfirft  feem  like  tadipoles,  may  caft  their  outer ind  tlitn 
become  round,  which  may  he  the  caufe  o£  the  r^^iliad  figure  of 
the  conception  in  the  womb  (  T^tbia  it  ipay  be  replied,  thai 
according  to  li.LiewenbQetkfi.K^m^  ftntimfi^t^.thf  ^im^uku 
cannot  come  forward,  if  they  do  not  find  tbe  ^i^S^lif^^  proper 
place  for  their  noorilliment,  to  wbi^h  it  ieems  tb^  .muft  bavft 
fome  adbefioii:  Mow  the  conception  in  tke  vWsfzfOiH  kind  i9 
notfaAened  to  the  womb  for  many  days,  n(H'- a4b^f!cs  fo  any 
point  thereof:  fo  that  it  feem^  this  roundifh  body  is  BOt  the 
jdnmakida  thus  chanotd,  after  h*j,vin^  caft  an  our<;r  {kin»  but  \ 
IS  rather  the  Ckatrkula  or  little  egg,  liuo  which  the  jinimal- 
cuhz  hath  entred,  as  into  its  ^Pun6tnmy  or  place  of  noui  lilimer*^  j 
elfe  it  is  not  eafy  to  account  for,  why  they  Ihould  not  be  adher- 
ing to  the  womb  from  the  firlt  conception,  or  why  ninny  hi^iv 
drcds  ot'  them  ar^  not  conceived  ai)4  ^(^roied  tegejbfi:* 

An  InjeElion  c/ Mercury  into  the  Blood,  and  its  EffeEis  on  thi 
Lungs5  h        Moulin.    Ptul.  Traof.  N°  15;^.  p.  4^^. 

UPON  iojeaicg  into  the  jtfgv^ar  yeinof  a  dc^,  about  half 
an  ounce  of  crodf?  meKu^y,  fcon  sifter,  he  was  ohferved 

to  hare  ^  dry  ibort  cott|^. which  by  intw^k.  feis^d  bim; 

about  ! 


Digitized  by  Google 


I 


about  two  days  after  that,  hc^was  afFc(51:ed  with  a  great  difficul- 
ty of  breathing,  and  made  5  noifc  like  a  broken  winded  horie^ 
tnere  was  no  tuiiiuur  about  the  root  of  his  tongue,  nor  anj 
fwelling  in  the  maxillary  or  parotid  glands,  neither  was  he 
obfcrved  to  drivel,  the'  he  was  ordered  warm  broth  in  hopes  of 
a  lalivation^  the  tburtli  day  after  the  injection  of  the  mercury 
he  died,  being  for  two  days  before  ib  troubled  with  an  Ortk^f" 
tma^  thai  he  could  ilec{>  only,  when  he  leaned  his  head  ag^inft 
fomethii^ :  Upon  opening  him»  there  was  found  about  %  pint 
of  bloody  Serum  vavaib^^mrax^  the  outfldc  of  the  lungs  wft4 
bliftered  in  moft  places,  fome  of  which  were  larger  tfian  a 
touncival-pea,  others  wert  fmaller^  but  moftof  Ibem  contame<l 
mercuml  globoks,  tb  be  feen  eren  witbout  opening  thro*  the  . 
outward  hnqgoment  ^  feveral  of  them  were  found  broken^  aiiA 
upon  a  little  preflure*  the  mercury  was  observed  to  run  <tit, 
and  with  it  a  little  ianies ;  but  upon  a  pretty  ftrong  preflure,  a 
^reat  quantity  of  diat  tanies  iffued  out:  Upon  opening  the 
right  ventricle  of  the  heart.  Tome  particles  ofquickblver  were 
found  in  the  very  middle  of  the  coagulated  blood  lodged  there  ^ 
and  alto  m  that  contained  in  the  Arteria  T::!!:^..:.j!is:  The 
blood  was  obfci'vcd  to  be  coagularcd  aKcr  a  very  different 
manner  from  what  it  is  feen  at  any  other  time,  by  the  viirious 
methods  of  doing  it,  m  the  intcrftices  of  the  Columrice  of  the 
abovefaid  ventricle,  and  in  it  a  greater  quantity  of  quickfilver 
than  any  where  clfc  in  the  dog 5  diis  Coagulum  was  in  the 
P^erte:c  of  the  ventricle,  adhering  pretty  clofely  to  the  Columu^e 
and  ^Pxrielcs:  Afrer  opening  the  lefc  ventricle,  there  was 
found  a  very  tenacious  blood,  adhering  firmly  to  the  great 
valve,  and  refembling  in  fome  meafure  a  Polypus in  this 
ventricle  no  mercury  was  to  be  iound,  tho'  diligently  fought 
(or;  whence  it  may  appear,  that  the  mercury  pafled  no  farther 
than  the  extremities  of  .jirteria  ^uimoHahs-y  whereby  it 
caufed  the  aforefaid  blifters,  and  forced  its  way  thro*  the  com- 
mon cdat  of  the  longs :  Upon  opening  the  jiff  era  ArterU 
down  to  the  very  Sroncbia^  no  mercury  was  to  be  feen,  tho! 
carefully  fearched  (or.  Each  of  the  fubdivifions,  as  well  as 
divifionst  of  the  Srancbi^  were  filled  with  a  ianies^  which, 
when  waihed  away,  globules  of  mercury  were  (bund  in  many 
places  under  die  ^ronchicey  and  upon  examination,  they  proved  . 
to  be  in  t;ie  yl  terla  'Pulmonalis  thefc  globules  were  prelTed 
backw..ii\l.  ai.d  forwards,  and  fome  of  them  fn^r  out  at  the 
holes  made  in  the  Vejiculc^^  or  bUfters  above  delwi  ibcd. 
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From  hence  may  appear  the  danger  of  ufing  mercury  in. 
human  bodies,  fo  as  to  get  into  the  mafs  of  biood,  efpecially 
into  the  lungs  ^  bccaufe  they  are  of  a  lax,  fpongy  texture,  and 
want  that  briik  ftrong  motion,  which  the  muicles  have  in  other 
T>arrs,  whereby  they  are  enabled  to  force  it  along  with  the 
olood,  in  order  to  tneraifing  a  faltvation:  That  mercury  hath 
this  eSt&  on  the  human  lttngs»  is  plain  from  what  we  daily  iec 
in  perlbns,  that  have  beeh  often  fluxed,  who  are  afterwardi 
obfenred  to  die  of  codumpuont,  that  will  yield  to  no  medi* 
cines. 

ftie  Time  and  Tlace  cf  Caefar's  Defcent  t^n  Britain  ^  hf 
Mr.  £dm.  Hailey.  PhU.  TranC  N<»  19^.  p.  49^ 

THE  authors,  that  mention  this  expedition  with  any  cir- 
cumltances,  arc  Cdefar  in  his  commentaries  Lib,  4.  and 
T>wnCajJius  in  Lib.'^f):  It  is  certain,  that  this  expedition  of 
Ciffar  was  in  the  year  of  the  Confulate  of  ^ompey  and  CraJJttt^ 
which  was  in  the  year  of  Rome  <^99,  or  the  55th  before  the 
vu]g;ir  TEia  of  Chrift;  and  as  to  the  time  of  the  year,  Ctejar 
lays,  that,  exigua  parte  aefiatis  rcliqid^  he  came  over  only  with 
two  legions,  viz.  the  7th  and  10th,  and  all  foot,  in  about  80 
fail  of  merchant-fhipsj  18  fail,  that  were  ordered  to  carry  over 
the  horie^  not  being  able  to  get  out  at  the  fame  time  from 
another  port,  where  they  lay  wind-bound :  He  iays,  that  he 
arrived  about  the  fourth  hour  of  the  day,  ^13.  between  9  and 
10  in  the  mornings  on  the  coaft  of  Britain where  he  found 
the  enemy,  drawn  up  on  the  clifis,^ready  to  repel  him^  which 
place  he  thus  defcribes,  loci  b^c  erat  naturat  adeo  montibus 
an^ufth  mare  cmtinebatur^  ta  ex  hcis  fupqrioribus  in  Httus  tehm 
adjicipoffir ,  by  which  the  clt£  of  Dover^  and  the  Soutb'-firelani 
are  juflly  delcribed;  and  it  could  be  no  other  land,  feeing,  he 
fays,  in  the  fifth  book  of  his  commentaries,  in  Sritanniarj  trS" 
jeBum  e^e  co^/ioverat  cirdrer  AlllliKm  paffuiim  trlzinta  a 
Contiiicnti:  Here,  he  fays,  lie  came  to  anchor,  and  llaycd  till 
the  9th  hour,  or  till  about  3  or  4  in  the  afternoon,  waiting 
till  the  whole  fleet  was  come  up;  and  in  the  mean  time  he 
called  a  council  of  war,  and  gave  mftruclions  to  his  odkers,  in 
what  manner  they  were  to  make  their  defcent,  particularly  in 
relation  to  the  furf  of  the  fea,  whofe  motion  he  calls  celercm 
ar^'fc  fpf^i^[''f'l:V7j,  quick  and  uneven:  Then  about  o'clock  m 
the  afternoon  he  weighed  anchor,  and  having  goc  the  wind 
and  tide  with  him,  he  failed  about  ci ah t  miles  from  the  firft 
fUcCf  and  anchored  againft  an  open  and  plain  ihore  3  here  he 
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made  his  defcent,  and  after  relating  the  oppofition  that  was 
Z7iade>  and  the  mcam  he  uled  to  get  on  fhore,  he  informs  us, 
that  after  he  had  been  four  days  in  'Britain^  the  18  Ihips  witi^ 
the  horfe  put  to  Tea,  and  were  come  within  fight  of  his  camp, 
when  a  fudden  temp(ft,aff»fc,  together  wuh  a  eonti'^ify  windy 
fo  that  ibme  of  the  ftufszooft  back  again,  o^iera  were  drivcm 
to  the  weflward,  not  wttnout  great  dai^r^  and  coming  ta 
aiiciN>r»  they  fotuid  thc)r:cMld  not  ride  it  out  |  ib  when  wght 
came  oa,  they  pnc  off  to&ai^  and  returned  from  whence  they 
came^  that  very  night  Jt  ^^ltaa  .fiill*>iiMio0t  which  makea  tha 
greateil  tides  in  the  oceftn  £  and  they  being  ignorant  theseo^ 
their  gallies,  whii^h  were  driven  on  fluwe,  >w«re  filbd  by  tho 
tide,  @c.  Then  hi  fays,  titat  the  day  of  die  autumnal eq«iioo3C 
being  at  hand,  after  foroe  days  flay,  wherein  there  pafledso 
aAion,  bccaufe  he  kept  clofe  in  his  cimp  by  the  lliorc,  and 
not  thinking  it  proper  to  fuy  till  the  winter  came  on,  he 
returned  into  Gallia .  The  next  year  he  made  another  expe- 
dition With  five  legions,  and  a  good  body  of  horle^  but  there 
is  little  in  the  hiftory  thereof  to  our  purpoie,  excepimg  that  he 
fays,  he  fet  fail  from  the  ^Partus  Ictus  about  fun-fet  with  a 
gentle  S.  W.  wmd,  lent  africo  profe^us  j  that  about  midnight 
It  fell  calm,  and  being  carried  away  with  the  tide,  by  the  time 
it  was  day>  he  found  he  had  left  Sfkoin  on  the  kft^  but  then 
the  tide  turning,  they  fell  to  their  oars»  and  by  noon  reached 
that  part  of  the  iiland,  where  he  laiided  before,  and  came 
a-ihore  without  oppofiriot^  and  then  he  mtrched  up  ioto  tho  ; 
country,  leaving  his  fliips  at  anchor  in  iiwre  moUi  ^  aperto. 
^  2)ion  CadTius.  ^cakii^  of^Ae  firft  laadiii|^  of  C^far^  fa^^ 
ifuuflMt    a  ti'm,  ^v^^p  that  is,  aa  Mf.  JkUw  tranflntes  it, 
ha  he  hmded  not  where  he  tsuettiei^  becmlb  the  Srims,  hear- 
ing of  hia  commg,  had  poflefled  all  the  ufual  places  of  landing, 
dxesi^h^tHL'ire^^w  'JWJfJAvffAf,  ftlspawf  ntfixi/Ltiyto,  a«7<wj* 

a^W«fi  tnMr.  Bailey's  Englip,  WhenfifredwhUngacmain 
head-land,  be  made  to  the  fiore  on  the  ether  fiie^  where  he 

overcame  thoje,  that  skimijhd  with  him  a$  the  wafer's  edge^ 
and  Jo  got  Joife  on  land.  '  ^ 

From  thefc  dara^  viz,,  that  it  was  in  the  year  of  the  Confulate 
of  'Pompcy  and  Crajjus-^  that  it  was  6'x/g;/v^  parte  <eftatis  reliqu^^ 
and  four  days  before  a  full-moon,  which  fell  out  in  the  nighr- 
lime^  the  time  of  this  invafion  will  be  determined  to  adayj 
for,  ,  by  the  eciipfc  of  the  moon,  whereof  ^Drufui  made  fo  good 

^e,  as  to  quiet  a  muupy  m  the  Tmnofiian  armyi  upon  the 
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rcws  of  the  c^eath  oi  j^ttfiy^y  it  follows,  that  Augufius  died  in 
the  year  of  Chrift  14,  which  wms  reckoned  757  U.  C,or  build- 
ing of  Rome',  and  that  this  expedition  was  68  years  before,  vi^. 
in  the  55th  year  before  Chrift^  in  which  year  the  full-moon 
happened  j4ugujl  3crh  after  midnight,  or  9 ill  in  the  morfiing 
before  day  ^  and  the  prececding  tuli-moon  was  jiugufi  lit,  loon 
Aftcfnoon J  ib  diac  this  coukl  not  be  the  fiiU  inoon  mcmioaed, 

«  at  happening  itt  tbe  (iay^time  y  nor  that  ia  the  begiiuMng  of 
yi^^  K  being  noc  10  daya  after  dwv  fuamief-folftice,  when  it  ' 
#ottId  not  have  been  faid,  mgMifam  i^tsfis  reUqni:  It  fol- 
lows diereforci  that  the  fu  11  moon  ipoken  of  mt  on  Auguft  tbo 
sotb)  at  night ;  and  thnt  the  landing  mfirkain  wis  j4ugufi  2^th, 
in  fbe  aAemoon,  about  a  montli  betee  the  antummil  equiaoji ; 
which  agrees  with  «U  the  circotn&nces  of  the  fiery  in  point  of  ' 
tinie.  '  '  ' 

As  to  the  place  ^  the  high  hnd  and  cliffs  defcribed,  being 
allowed  by  all  to  be  thofc  of  'Dover ^  it  only  remains  to  cxa- 
tnine,  whether  the  defccnt  was  made  to  the  northward  or  iouth- 
ward  of  the  place  where  he  firft  anchored  j  the  data  to  determine 
this,  are,  firfl,  that  it  was  four  days  before  the  full  moon. 
2.  That  that  day,  about  5  o'clock  in  the  afternoon,  the  tide 
ran  the  £imc  way  he  failed.  5.  That  a  S.  by  E.  moon  makes 
high- water  ofi  all  that  coaft,  the  flood  coming  from  the  fouth- 
wardj  hence  it  will  follow,  that  that  day  it  was  high-water  - 
Aete  about  8  o'clock  in  the  morning,  and  confequently  ]ow> 
water  about  a,  wheiefore  by  ^  the  tidk  of  flood  was  well  made 
up  •  and  it  is  pkin,  that  defar  went  with  it^  and  the  flood 
fetring  to  the  nortbward>  Ihews  that  the  open  plain  Aiore, 
where  he  landed,-  was  to  the  nottbward  f»f  the  cliffs,  and  muft 

V  be  in  the  flkmns^  and  this  appears  to  be  little  leiis  than  de- 
iROnftration:  A  fifcond  argnment  is  dfiwn  from  the  wia4 
whmwith  he  ftt  ont  on  m$  iecopd  expedition^  vim*  S.  W.  ss 
appears  by  the  words,  kiU  Afrko  profe6lus^  with  which  dbe 
navigation  of  thoie  timers  would  hardly  permit  a  fhip  to  ftS 
nearer  the  wind  than  8  points,  or  a  N.  W.  courfc^  which  would 
lerve  indeed  to  go  into  the  fDowns,  but  would  by  no  means 
fetch  the  low  land  towards  2)t4figefJefSy  which  is  much  about  ' 
weft  from  Calais^  and  not  more  than  W.  N.  W.  from  'Boulogne^ 
if  that  be  the  Tortus  Iciui^  from  which  Cdefar  let  out:  ^V  hence 
it  is  evident,  that  if  C^far  was  not  bound  more  northerly  than 
the  Sour h -Fore la raly  he  could  nor  have  thonpju  the  JfricuSy  or 
S.  W.  wind,  proper  for  his  pafla^c,  which  was  then  intended 

foe  the  place,  where  he  firil  landed  the  proceeding  year :  To 

deter- 
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determine  juftly  which  was  the  Tortus  IciuSy  there  arc  np 
fufificicnt  grounds  3  only  Ttokmy  calls  the  Promontory  of  Calais 
qIiSs  by  the  name  of  'iKtov  du.^v^  whence  th^rc  4^  rcalbn  to  con? 
jeAure»  that  the  Tortus  Icius  was  very  neardiereto»  ^tl|aitajt 
ims  either  jimkkfeufe  otiim  ^e^or  Qil^is'w  the  otbec;  The 
iame  Ttokn^  places  TtfMuiii^mvtm  in  the  famp  latltuije 
ivitfa  the 'U/ir  ^x^Ky  but  lomeching  more  to  the  eaft^  whidl| 
ieems  to  refute  thcKfc.  th^  have  iuppofed  the  aocient  port  oF 
G^oriacim  to  have  ^en  fmkgnc-^  whcceas,  by  ^tt^ipyh 
pofitipD»  it  muft  be  either  2ktmUtk  qr  GriweHn^y  but  jhoft 
-probtbU  tlie^&rmer,  both  by  tbedifltooe  frooi  ihc  ln40  Jiw^» 
beiii§.aSoiit  ao  niiles,  or  litlf  a  degree  of  longitude  to  die  eaft^ 
or  I  of  the  wliole  coaft  of  FlanaerSy  which  he  makes  but  9 
degree  and  a  quarter  from  the^^ro«  Icion  to  the  mouth  of  the 
Scheldt  which  he  calls  Oftia  W'dbudce'^  as  alfo,  bccaufe  Tliny^ 
I.  4.  c.  16,  fpcaking  of  GeJJhriacumy  lays,  the  Troxlmus  ^ra- 
jeSus  into  Srirairiy  from  hence,  is  50  miles,  which  is  too  much, 
unlets  Gefforiacum  were  fomcthing  more  eaftcrly  than  Cs^/^iV; 
fZJion  CafpMS  makes  the  diftance  between  France  and  'Britain 
450  Stadia^  or  55  miles,  and  fays  likewife  it  is  the  nearcft^ 
cvv\QiJLeo\cL\iiv  I  But  this  is  in  part  corrected  by  the  explication 

given  ip  the*  itinerary  of  jintoKirifdSy  where  fhe /pace  between 
ejforiacum  and  RMSufmm  is  fa  id  to  be  4^6  Stad$a%4^t  4>i> 
was  the  ordinary  pa£(age  of  the  Romans  iop  Sritain-^  RutU" 
fium  h^mg  more  northcfrly,  2xiiGejffin'iacum  tnore  eailcrly  thao 
the  lixniti  of  Ctefar's  voyage^  and  conkquently  the.diilancf 
more  than  90  miles,  which         had  ohfirved^  and  an  acca> 

eCtfurvey  hath  ibcwn  thcdill:aa)ce  between  land  and  land  t9 
.2^  jBi/^//j^  mi]es,.or  a8  i-Rman  oules,  which.flieiva  how 
near  Qf/kr*t  eftimate  was  to  the  trotki  Another  argument 
but  not  iQf  equal  ferce  with  the  fermer,  becaxiie  of  the  mp^ern<* 
neftof  the  author,  who  wrote  above  150  years  after,  may  be 
drawn  from  the  words  of  tDion  CaJJius^  where  he  fays,  tfjcgjur 
w^i')(jiffttv  'jTieATKivcctf  '{\i^G>ffi  'TTA^^KoyLiff^w,  that  after  his  firA 
anchoring,  he  failed  about  a  promontory  to  the  place  where  he 
landed:  Now  there  are  no  other  promontories  on  all  that  coafV, 
but  the  South -Foreland  and  ^ungenefs\  the  latter  of  which  it 
could  not  be,  bccaule  Cd^far  fays  he  iailed  but  8  miles,  atid  the 
F^efs  itfelf  is  about  10  miles  from  the  louth  and  neareft  end  of 
the  chalk-cli£fs  near  the  town  o(  Bitbe  j  and  to  have  gone 
round  that  point  to  the  other  fide,  the  diftance  mud  have  been 
much  greater  ^  fo  that  the  Promontory,  mentioned  by  ^Dion^ 
muii  needs  be  the  Smb- Foreland^  and  Qefar  muft  have 
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anchored  nearly  ovcr-agamft  fDoverj  from  whence  failing 
miles,  he  mult  double  a  head -land,  and  come  to  the  fDawnSi 
which  is  loch  a  coaft,  as  he  defcribes  in  one  place  hy  apertm 
acfUnum  Uttus,  and  in  his  fifth  book  by  molk  ac  afertum 
HttUS:  As  to  '2)ion*s  words,  Ui^€,*\ivAyii\,  tranflated,  at  the 
^atefs  edge  'j  there  is  the  authority  of  Suidas  for  To  doing,  who 
iays,  *jn7<duyaL  ixc^,  or  the*fra  mud»  tud  ia  therefore 

{>rojperly  the  oujie  on  tlife  iea*fliore  5  and  the  etymobgifts  derive 
t  tromlty^tvt  madefacio,  becttxfe  the  wafti  and  breech  of  the 
fta  do  always  keep  it  vf€t^  and  this  word  1«  Itv^yn  is  Hied  by 
(PolyHus  for  the  ica-oulc  5  and  in  iitfdAier  place  he  fpeaks  of 
the  difficulty  of  landing  at  the  mouth  of  a  river,  i^itiL^9f*\%fdLy»J^ 
•rcf^^cToi',  beciiufc  of  its  oufy  acccis;  lo  th.it  it  is  nor  to  be 
doubted,  that  u  ought  to  be  rendered  m  this  place,  ad  vadum 
mariSy  rather  than  in  paludibus :  KnA  fo  this  objc^lion  a  f>ainft 
the  aflcrtion,  that  Cd^far  landed  in  the  fDcniwSy  which  is  known 
to  be  a  firm  cbampaigQ  couatry,  without  fens  and  morailesy  will 
be  removed. 

n 

J?fe  Ruiiian  Method  of  curitig  Caftorenm*     PhiJ.  Traui; 

N°  19$.  p.  501. 

TA  K  £  beaver^ftoiies,  and  get  the  milk  out  of  them  at 
clean  as  you  can  5  then  fct  on  die  £re  a  fkillet,  or  kettle 
of  water,  big  enough  to  contain  the  quantity  of  ilones  yon 
defign  to  cure^  let  the  water  boil,  and  put  into  it  half  a  Ihovd- 
full  of  dean  wood-afties^  then  tie  the  flone«  toeefher  In  pairs 
and  pot  them  into  the  water,  and  let  ^dieth' boil  therein  fbr  half 
)i  cparter  of  an  hotnr^  then  nke  fbme  birch-bark,  and  lav  it  on 
the  fire,  and  let  the  ftones  be  well  firioaked  over  it  for  the 
fpace  of  anhoar,  until  they  are  well  dried  in  the  fmoak ;  then 
hang  them  up  in  a  kitchen,  or  in  the  air,  for  a  week  or  more, 
until  they  arc  pcrfedly  dry  and  hard  3  after  which,  they  may 
be  packed  up  in  a  caik,  or  otherwife,  for  fale, 

■ 
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